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WASTEWATER FACILITIES PLAN 
FOR 
HELENA, MONTANA 
1978 


SUMMARY 


This Wastewater Facilities Planning Study was undertaken in response to 
requirements of the Federal Water Pollution Control Act Amendments of 1972 or 
Public Law 92-500 and the 1977 Amendments (Public Law 95-217) to outline the 
wastewater collection, treatment and disposal problems within the Helena Valley 
area as delineated on Figure 1. 

An Infiltration/Inflow Analysis was conducted on the existing Helena 
wastewater collection system to determine if “excessive” infiltration/inflow, 
as defined by EPA directives, exists and is included in Appendix 4. Under these 
directives, infiltration is defined as the entrance of groundwater into the system 
from such sources as cracked or broken pipes, leaky joints, improper connections, 
and so forth; inflow is defined as the entrance of surface waters from rainfall 
and/or snowmelt into the sewer system from such sources as roof drains, yard and 
area drains, manhole covers, storm sewer cross connections, and so forth; 
excessive I/I is that portion of the infiltration/inflow which is more economical 
to remove from the system than to continue its transportation and treatment. It 
was found that Helena’s sewer collection system does not have excessive 
infiltration/inflow. 

While substantial inflow is occasionally experienced during high intensity 
storm conditions, its reduction, while desirable, involves a long term series of 
intermittent efforts more efficiently handled by City forces than by a formal 
sewer evaluation survey. Recommendations for its reduction are included in the 
I/I Analysis. 

Economic, demographic and land-use conditions in the study area were 
evaluated, both for existing and expected future conditions at the end of the 
20 year planning period. All projections point toward continued growth in the 
Helena planning area. The economic base, particularly government, is expected to 
exhibit growth in the years ahead. Other services are expected to continue as 
important segments of the local economy, including education, medical service, 


retail trade and tourism. 
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The present 1978 Helena population is estimated to be about 28,500 and 
the total wastewater service population is approximately the same. There are 
about 12,000 additional persons who reside in outlying portions of the planning 
area outside Helena’s sewer service area. 

During 1977 the annual average flow recorded at the wastewater plant 
was 3.12 mgd resulting in an indicated average per capita contribution of 110 
gpcd. Raw sewage strength averaged 181 mg/l of BODs5 and 186 mg/l of 
suspended solids. These values are equivalent to about 4700 pounds of BODs and 
4800 pounds of suspended solids per day. 

Based on a continuation of Helena’s steady, moderate growth, and 
expansion of the sewer service area, projected future population levels and the 


resultant domestic wastewater flows are as follows: 


PROJECTED SERVICE POPULATION AND WASTEWATER FLOW 


Service Area 


Population Average Flow 
mgd 
1980 31,281 3.44 
1990 40,518 4.46 
2000 52,414 Sond 


In addition to the Helena system there are several other wastewater disposal 
systems in the area. All of the other facilities use facultative nondischarging 
lagoons for treatment of sewage. The lagoon systems are located at the Cooney 
Home, a county convalescent center; Mountain View School for girls; Leisure 
Village, a mobile home park; Treasure State Acres, a housing development; and 
Ten Mile Creek Estates/Pleasant Valley, another housing development. The 
remaining homes in the study are is served by septic tank/drainfield systems. 

Fort Harrison, a military reservation and hospital, and the City of East 
Helena are both located outside the study area, but are served by nondischarging 
lagoons within the study area. 

All lagoons in the study area are of sufficient size to properly treat the 
flows received. The Cooney Home and Mountain View School systems were 


built with unlined lagoons. The lagoon system serving Leisure Village is suspected 
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of having a high percolation rate also. The potential exists for groundwater 
contamination from these sources. With the expansion of gravity collection 
systems in the West Valley to the north of Helena, it is recommended that the 
Cooney Home, Treasure State Acres, and Ten Mile Creek Estates/ Pleasant Valley 
systems all be connected to the City’s treatment works. 

The impact of the remaining treatment systems on the environment is 
difficult to judge. A comprehensive program of groundwater sampling is planned 
by the City-County Health Department in conjunction with USGS. Results of 
the study should become available near the end of 1979. At that time an 
assessment of effects of wastewater treatment on water quality can be made. It is 
hoped that similar studies will be undertaken at four or five year intervals over the 
next twenty years. Evaluation of data from a repetitive sampling program will 
enable local officials to predict the approximate date when groundwater supplies 
will no longer meet USEPA Primary Drinking Water Standards. Installation of 
sewer service to areas of concentrated development will be required before that 
time to prevent further degradation of groundwater. This report assumes 1990 as 
the date of required sewering of the West Valley area. Several methods of 
providing sewage collection and treatment to the West Valley were examined, 
including nondischarging lagoons, land application, pumping sewage to Helena’s 
wastewater treatment plant, and installation of a package treatment plant. A 
cost-effectiveness analysis shows that pumping sewage to Helena’s treatment plant 
is the most cost-effective method, and is recommended by this report. 

An analysis of the present collection system in the City of Helena was 
made for both present and projected flows. Only a few sections of sewer were 
found to be subject to overloading through the end of the planning period. 

A one block portion of 8 inch sewer on Butte Avenue from Hannaford to 
Lamborn Streets, and another on Boulder from Lamborn to Oakes Streets will 
both need to be relaid to eliminate the existing flat grades which cause frequent 
maintenance problems. A portion of the Custer Avenue sewer near the west side 
of town is also undersized; a parallel line is recommended to accommodate future 


growth to the west of Helena. 
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Future flow conditions used in the sewer capacity analysis assumed the area 
west of Helena will be connected to the City’s system in the near future. Pressure 
for development in the area is intense, and the local soils are inadequate to 
accommodate a substantial number of septic tank/drainfield systems. The most 
cost-effective and environmentally sound solution to the sewage problem in this 
area is to extend the existing sewers from the Helena system and treat the sewage 
at the existing Helena sewage treatment plant. Development of the area will 
require installation of relief sewer capacity parallel to parts of the present Custer 
Avenue trunk sewer. 

Even though sewers in the City have generally adequate capacity, there 
are large sections of the City served by sewers which are structurally unsound, 
primarily due to age. Sewers in the older parts of the City have been the subject 
of numerous service calls and the object of intensive inspection by city forces. 
Some pipes are in poor condition, with a high incidence of broken and collapsed 
pipe, severe root intrusions, offset joints, and protruding taps. Replacement of 
problem sewers is occurring in an ongoing program by the City, as funds become 
available. Helena’s present sewage treatment plant provides primary and 
secondary treatment to flows from the City, and discharges to Prickly Pear Creek 
by way of an irrigation ditch. Capacity of the plant is adequate for the flows 
projected through the year 2000. Performance of the plant has been good in 
warm weather; the installation of a short term aeration basin is expected to 
provide adequate liquids treatment in cold weather also. Several recommenda- 
tions are made to improve reliability to the plant, including addition of a second 
primary clarifier, a secondary power supply, addition of skimming equipment 
and appurtenances in the final clarifiers, and installation of properly calibrated 
flowmetering, indicating, recording, and totalizing equipment at the Cipolletti 
weir in the chlorine contact tank. The recommended improvements should be 
eligible for 75 per cent federal funding. 

Sludge management at the treatment plant has been a significant issue 
lately, due to odors produced from sludge lagoons. Modifications of the lagoons 
to drying beds with additional drying area, designated by others, are presently 


under contract. 
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At the request of the City, this report has examined other alternatives 
for sludge management. If present construction does not solve the odor 
problems, it is recommended that two new fully mixed primary anaerobic 
digesters be constructed. Each would be 50 foot diameter by 25 foot deep. 
Modification of the existing sludge holding tanks to secondary anaerobic digesters 
would also be required. Gas produced by the digestion process would be used 
both to heat the digesters and to drive the existing gas-fired engine in the 
recirculation pumping station. Gas reuse will allow a decrease in power 
consumption at the plant. 

Sludge from the anaerobic digesters would be pumped directly to a 
subsurface injection site near the treatment plant and incorporated directly into 
the soil. Storage of digested sludge during the winter, when injection is not 


possible, would be in the present lagoon-drying bed area of the treatment plant. 
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INTRODUCTION 


A. PURPOSE 


This facility plan will present the results of an investigation of wastewater 
management methods throughout Helena and the Helena Valley portion of Lewis 
and Clark County. Additions and improvements that will be required before the 
year 2000 are presented, and estimates of cost are listed for each preliminary 
design. 


The main objectives of this investigation are as follows: 
e To evaluate wastewater collection and treatment facilities. 


e To recommend improvements to the collection system, to relieve 
present inadequacies and to plan for future growth. 


e To determine wastewater treatment requirements and objectives. 
e To develop and evaluate alternative waste treatment methods. 
e To recommend a plan which will meet the requirements of Best 


Practicable Waste Treatment Technology (BPWTT), as defined by 
the Environmental Protection Agency (EPA). 


B. SCOPE 


Included in this plan are the following: a study of existing and anticipated 
wastewater flow and its characteristics; an analysis of collection and treatment 
facilities in the area with regards to both capacity and performance; a study of 
several alternative methods to handle residual solids removed from wastewater; a 
presentation of anticipated housing development; and a preliminary design and 
cost estimate for recommended additions and improvements. An Infiltration/ 
Inflow Analysis is presented in Appendix 4, and an Environmental Assessment has 


been bound as a separate volume. 
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For the reader’s convenience this facilities plan is presented in a format 
which separates different areas of study. For instance, individual treatment 
systems are separated from municipal systems throughout the plan. Important 
background information is listed in Appendix 3, and a list of abbreviations 


is included in Appendix 5. 


C. PLANNING AREA 


The area of study for this facilities plan is located in west central Montana 
and includes the southeastern corner of Lewis and Clark County. The study area 
encompasses most of the Helena Valley, as shown on Figure 1. East Helena is not 
included in this study area, since a similar facilities plan was completed for the 
immediate East Helena area in 1977. A more complete description of the 


planning area and local conditions will be presented in Chapter II. 
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I. EFFLUENT LIMITATIONS 


In order to protect the water resources in the State, the Montana 
Department of Health and Environmental Sciences (MDHES) issues restrictions 
on the discharge of treated wastewater into surface streams. Each stream, 
depending on its origin and use, is assigned a letter code relating to a particular 
water quality classification. A summary of water quality parameters is provided 
in Appendix | for those classifications of waters found in the study area. 

The stream standards presently in effect may be changed in the near 
future. The MDHES has circulated for comment a new stream standard which 
would adopt a “‘non-degradation” policy. This policy states that ‘“‘any state 
waters, whose existing quality is higher than the established water quality 
standards, shall be maintained at that high quality” unless degradation can be 
justified to the Board of Health and Environmental Sciences. The adoption of 
this policy has met with some resistance at public hearings. It is not known if the 
policy will be adopted. 

At present, there is only one discharge to surface waters with a MDHES 
permit in the planning area. The City of Helena wastewater treatment facility 
discharges effluent into an irrigation canal which drains to Prickly Pear Creek. 
The current discharge permit, number MT-0022641, authorizes the City to 
discharge up to 6 mgd with a maximum monthly average concentration of BODs 
and suspended solids of 30 mg/l each. Average fecal coliform counts are limited 
to 200/100 ml for any 30 day period. These requirements are generally accepted 
to require no more than “‘secondary treatment” and disinfection and are 
sufficient to meet Environmental Protection Agency (EPA) guidelines for Best 
Practicable Wastewater Treatment Technology (BPWTT). A complete copy of 
Helena’s MPDES discharge permit is found in Appendix 2. 


I-] 









witermotM ih ‘nah oft. rt) song svageine yen 4 
eaolive don vm (MY eine tstilqenchitn ee 
finwatte doe sinestie sos’ ott’ “oho Betepet Ww 47h 
le ‘eihirsh viet ie) art hal ohvctp yaate 8 tontitant, a oe thers tg M 
| ms fr ; | tataveagn' ae ad Cietwigy ape w. TH Paitbiibie A olsag tines 
| ie me | 3 wteriy etobedie-g net ni Bictitt aa hed eam 
fe ENA Sane i Beil: «it Vieh Paetig eh: ehh aaaay atenbrinkt 
Ire shotit 4 MIDAe HiRsT WEN KP RIMOy “ait tient onis apt 
| Wide vnc HOt aofite Mi Gilt eatheiny ‘ehtoe soit 
Vibieai Oe Tey ial ran’ ould gerd velit | ub (hen geen im 
dG dio Sobiopgaget: sehen, > verte sigttt jut 7. beeiasninen ae Mle 
tr cuinohy ad tgp Loxeuntvn bap Meds to bisa ony: orb 
arte {i what Hest ait, agp eh theliny ay ‘ith ten ortoe. thw oer eb 
at shea alae 
CMM» iw vistéur: oyu ot oyutiiah ene no " oroilt Ynowng aw aa 
| | TAS Henge tahoe oleh: Gey sat ool ining’ i Wi 
Wa Von oot avn vig lates Goitagh neon Anoultis 
i, AE a8 ras settee APOLLO TM otheen tinrteg serait tr “se 
| , “COS Yo mOrErtiab Hes onthe vidinor: mienizums Atiw base dod ye val 
pup iarett ory ey sate canting ost uae, fons {ger He Yo thitae t 
| ; ayo Ney wie aunties oe y banbiag wail OF x i 08 
| ye bao! noe adeiiees brie. ““Yaseniesn) setabaosee’’ oe fi 
| 9 Dat OL Pants baie? ‘Ay Maneae “dois 1A. te: 
ae ty e408 ethan IN: nes inom 9h 







































ae obi 
ora 














II. CURRENT SITUATION 


A. LOCAL CONDITIONS 


1. ORGANIZATIONAL CONTEXT. Overall planning authority within 
the study area lies with the Lewis and Clark Areawide Planning Organization 
(APO). However, the responsibility for planning, operating, and financing the 
only publicly owned wastewater collection and treatment system in the study 
area lies with the City of Helena. 

There are 16 special zoning districts within the study area. These districts 
were formed by petition of the residents to the County Commission. There is no 
overall zoning within the county, nor any special sewer districts. 

Other public agencies involved in planning and coordination of waste- 
water management programs within the planning area include the Montana 
Department of Health and Environmental Sciences, Region VIII of the U.S. 
Environmental Protection Agency, and the City-County Health Department. 

ce ECONOMIC, DEMOGRAPHIC, LAND USE DATA. The City of 
Helena lies at the southwest edge of the Helena Valley, at the foot of the east 
slope of the Rocky Mountains. The City and surrounding area are served by a 
modern transportation network. Located at the intersection of Interstate 15 and 
U.S. Highway 12, the area is also on the main line of the Burlington Northern 
Railroad. A modern airport is located at the northeast edge of Helena, and is 
served by Western and Northwest Orient Airlines, a commuter airline, and private 
charter service. 

The economy of the area is based on “‘clean’’ industries; i.e. government, 
education, and tourism. Agriculture on irrigated land is also an important part of 
the area’s economic base. The predominance of these industries makes the Helena 
area a very desirable place to live. Approximately 28,000 persons have chosen 
Helena as their home; approximately 12,000 more live in the environs 
surrounding Helena, including the City of East Helena and the remainder of 


the valley. 
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There is a significant transient population that visits Helena during the 
summer months and while the legislature is in session. There are approximately 
3,000 hotel and motel rooms that are reportedly full during these periods. 
Assuming an average of 1.5 persons per room, there are potentially 4,500 
transients living within the City at times during the year. 

The population figures used in this report are taken from Helena Area 
Economic/Demographic Study, and from data supplied by the Lewis and Clark 
Areawide Planning Organization (APO). The study divides the City of Helena and 
the Helena Valley into twenty separate zones, and estimates the present and 
future population in each zone. The study area boundaries did not match exactly 
with the boundaries of this facilities plan. Most notably, the City of East Helena 
is not included herein because a separate facility plan for that city was completed 
in 1977. Population figures from the study were adjusted to account for this and 
several other minor variations. 

Housing throughout the area is varied. The oldest part of Helena has large 
homes dating from the turn of the century; most are in generally good repair. 
More recent subdivisions consist of conventional frame housing. In recent years, a 
large number of mobile homes and homes of modular construction have entered 
the housing market. Mobile homes are found both in the several mobile home 
parks in the area, and also sited on individual lots. 

Present land use patterns are explained in greater detail in the Environ- 
mental Assessment, accompanying this facility plan. In general, the undeveloped 
areas of the valley are used for grazing and crop production. 

3. SURFACE WATER RESOURCES. Water resources available to the 
Helena Valley are directly related to precipitation in the mountains to the south 
and west. These resources supply the surface streams crossing the valley on their 
way to the Missouri River and are also the major source of groundwater in the 
valley. 

There are four significant streams in the planning area. All drain to the 
Missouri River by way of Lake Helena, a backwater lake formed by Hauser Dam. 
The four streams are, starting with the northernmost: Silver, Seven Mile, Ten Mile, 
and Prickly Pear Creeks. The general location of each is shown on Figure 1. As 
explained in Chapter 1, a summary of water quality criteria and stream 


classifications can be found in Appendix 1. 
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Silver Creek originates in the mountains west of the study area, near 
Marysville. As described in the West Valley Comprehensive Plan, prepared by the 
APO, the upper reaches of the stream supported a rare species of Cutthroat Trout 
until 1972. Pollution from mining has reduced the quality of the stream as a 
fishery. The creek maintains a fairly low average flow, and is frequently dry 
during the irrigation season. The stream is classified B-D; by the MDHES. 

Seven Mile Creek is described briefly in the Green Meadow Study, prepared 
by a local study committee for the APO. The creek enters the western extremity 
of the planning area and flows generally southeasterly to its confluence with Ten 
Mile Creek, near the fairgrounds. 

Nearly all flow in Seven Mile Creek is the result of runoff in the mountains 
to the west. Average flows are generally low, and, like Silver Creek, the stream 
flows approach zero during the summer months. Seven Mile Creek is also 
classified B-D; by the MDHES. 

Ten Mile Creek flows northeasterly out of the mountains and enters the 
study area at its southwestern corner. This creek provides a majority of the 
water supply to the City; a complete description of the hydrology of the area is 
included in the Water System Improvement Program and Master Plan for the City 
of Helena. The creek drains an area of about 33 square miles upstream of the 
USGS gaging station located about 10 miles upstream of Helena, near Rimini. 
This area, in the mountainous upper reaches of the stream, receives 30 to 40 
inches of precipitation in a typical year. Runoff from this upper watershed 
contributes most of the flow in the stream. From Rimini, the creek flows past 
the northwest corner of the Helena city limits, continuing northeast until it joins 
with Prickly Pear Creek, about two miles south of Lake Helena. The natural 
stream flow has been determined by others to average about 17,000 acre-feet 
annually. 

The stream flow enters catchment facilities at various points along its 
upper reaches. Diverted water is settled and chlorinated before entering the City’s 
water distribution system. The MDHES has classified the stream as A-open-D] 
upstream of the Helena water intake. From that point downstream, the creek is 
classified as B-D 1. 
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Prickly Pear Creek flows generally northward into the study area, passing 
along the western edge of the City of East Helena. After receiving flow from Ten 
Mile Creek, the stream flows into Lake Helena. The flow in this stream is highly 
seasonal. In the summer, demand on the stream from irrigation users reduces 
flow to near zero. At these times, most flow in the stream is wastewater effluent 
from the City of East Helena and Helena wastewater treatment facilities or return 
flow from other users. 

The MDHES has classified the stream as B-D, generally upstream from 
East Helena. Downstream of a point about one mile northwest of East Helena, 
the stream is classified E-F. One tributary to the stream, McClellan Creek, serves 
as the water supply for East Helena. Upstream of the water intake, McClellan 
Creek is classified A-open-D}]. 

There is one additional watercourse of significance in the study area, the 
Helena Valley Irrigation Canal. This manmade watercourse loops through the 
study area, as shown on Figure 1, and provides seasonal irrigation to a large part 
of the Helena Valley. The canal also exerts a significant influence by maintaining 


groundwater levels in the valley. 


B. EXISTING WASTEWATER FACILITIES AND FLOWS 


re HELENA SEWAGE COLLECTION SYSTEM. The City of Helena 
currently owns and maintains a sanitary sewage collection system consisting of 
nearly 110 miles of publicly owned sewer pipe with sizes ranging from 3 to 30 
inches in diameter. Pipe materials include vitrified clay, cast iron, concrete, 
asbestos cement, polyvinyl chloride (PVC), and brick. A complete tabulation of 
sewer size and materials is presented in the Infiltration/Inflow (I/I) Analysis, 
Appendix 4. 

A map of the present system is presented on Figure 2, found in a pocket at 
the back of this volume. Major trunk sewers which are 10 inches and larger in 
diameter are highlighted on the figure, and the areas served by each are shown as 


sub basins. 
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Several comments can be made about the sewers shown on the figure. 
The portion of sewer lying west of the city limits near subbasin 1-E was built in 
1971 to serve a proposed development in the area. Because of jurisdictional 
problems the sewer has never been used. 

Two pumping stations are included in the collection system. One serves 
the industrial parks to the east of the City. This pumping station has two 450 
gpm pumps. The fairgrounds pumping station has two 400 gpm pumps. Both 
stations are constructed to allow some increase in capacity as future requirements 
dictate. 

Two places in the collection system have experienced overload and 
surcharge conditions in the past. These conditions have been improved by 
plugging the sewer at a manhole and diverting flows to another trunk sewer. One 
such plug is located at the intersection of Cleveland and Warehouse Streets. The 
10 inch sewer flowing northeast from this manhole formerly served as the outfall 
for drainage subbasin 1-G. With the addition of the Sunhaven subdivision, 
(subbasins 1-D and 1-C), the 10 inch line became overloaded. The plug at the 
manhole presently diverts all the flow from subbasin 1-G into the northern outfall 
of subbasin 1-F. Surcharging sewers in the Sunhaven area are no longer a 
problem. 

A second plugged sewer is located in the manhole at the intersection of 
Livingston Avenue and Washington Street, at the north area edge of subbasin 
5-E. The plug diverts all flow from subbasin 5-E into the 24 inch East Side Trunk 
Sewer. Prior to installation of the plug, flows from subbasin 5-E drained through 
subbasin 3-G and 3-A, causing surcharging. 

The City of Helena has a continuing program of television inspection and to 
date has inspected most of the existing sewer lines in the City as well as all new 
lines that are constructed. In addition to the inspection program, the City 
recently purchased a stage recorder and a sampling unit. The Consultant has 
worked with the City in establishing a monitoring program at key manholes 
throughout the sewer system. These key manholes are located at trunk sewer 
lines that serve specific basin areas, and that can be correlated to theoretical 
flows. A map of these recommended flow monitoring locations has been 


transmitted to the City of Helena Public Utilities Department. 
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In several areas of the City, storm drain inlets are connected to the sanitary 
sewers. The City has a program of terminating these connections by inserting a 
can in the storm drain line at the manhole and filling the line near the manhole 
with concrete. While this solution may help the inflow problem, it may also 
create a street flooding problem in the areas where the storm drains are plugged. 
Any plugging of storm drain inlets should be done with this potential problem in 
mind. In addition, plugging the storm drain inlets at the manhole results in a 
pond of stagnant water that accumulates in the storm drain and may constitute a 
health hazard. 

A better solution would be to remove the storm drain cover, plug the drain 
pipe with a noncorrosive screen, fill the storm drain with gravel, and pave over the 
storm drain inlet. This would permit the storm drain inlet to be pressed into 
service if a new storm drain is installed in the future, and would allow the inlet to 
drain and avoid moisture accumulation in the street subgrade. 

At four manholes in the sanitary sewer system the manholes are surcharged. 
These manholes occur at two locations in the City on 9th Avenue at Fee and 
Washington Streets, and on Cole Avenue at Roberts and Sanders Streets. 

According to City personnel, the only portion of the sewer system that is in 
groundwater is the outfall line along Custer Avenue from Interstate 15 to about 
National Avenue, and the private sewer lines serving a mobile home park in the 
northern part of the City. 

pa HELENA WASTEWATER TREATMENT PLANT. The existing 
wastewater treatment facility for the City of Helena is located in the northeast 
corner of the City at the intersection of Washington Street and Custer Avenue. 
The treatment plant includes both primary and secondary treatment facilities that 
have been constructed in several stages. The original primary treatment plant was 
constructed in 1960. Several changes were made to the primary treatment plant, 
and secondary treatment facilities were added in 1974. In January 1978, a short 
term aeration basin was completed and put into operation as part of the 
secondary treatment process in an effort to improve effluent quality during 
cold weather operations. At present, construction is underway to provide 
additional sludge lagoons and to add ventilation to the existing headworks 
buildings. A schematic of the existing treatment process is shown on Figure 3, and 


Table 1 lists size and capacities of the various unit processes. 
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TABLE 1 


EXISTING TREATMENT UNITS 


Unit 
Average Daily Flow (Qayg) 
Max Daily Flow (Qmax) 


Grit Separator No. 1 
Size 
Velocity @ Qaveg 


Comminutor 


Parshall Flume 
Capacity (limited by meter) 


Grit Separator No. 2 
Size 
Velocity @ Qayg 
Primary Clarifier 
Size 
Surface Overflow Rate @ Qayg 
Detention Time @ Qayg 


Secondary Recirculation Building 
Recirculation Pumps 


Waste Sludge Pumps 


Biological Towers 
Size (each) 


Hydraulic Loading, Avg. @ 2.5 Recirc. 


Biological Loading 


Aeration Basins 
Size 
Detention Time @ Qayg 
Static Aerators 
Firm Blower Capacity 


Final Clarifiers 
Size 
Surface Overflow Rate @ Qayg 
Detention Time @ Qayg 


Chlorine Contact Basin 
Size 
Capacity 
Detention Time @ Qmax 


Design 
6.0 mgd 
12.0 mgd 


1 unit 
COL tk) OW 
0.15 fps 


2 units 


24 inch throat 
14.0 mgd 


1 unit 
20’ Dia x 5° SWD 
0.1 fps 


1 unit 

85’ Dia x 11’ SWD 
1060 gpdsf 

1.9 hours 


2 @ 7500 gpm* 
1 @ 4200 gpm 
1 @ 3300 gpm 
2 @ 300 gpm 


2 units 

24 x 64 x 14 media depth 
3.4 gpm/sq ft 

230 lbs BOD 5/1000 cu ft 


1 unit 

61-8” x 40’ x 15’ SWD 
1.1 hours 

72 units 

2500 scfm 


2 units 

75’ Dia x 10’-6” SWD 
680 gpdsf 

2.8 hours 


1 unit 

56’ x 687-3” x 6’-6”” SWD 
186,000 gal 

22 minutes 


*One unit has both electric motor and natural gas engine drive. 
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a. Preliminary Treatment. Raw wastewater enters the plant through a 
42 inch gravity sewer line at the Influent Building. The Influent Building contains 
a grit separator (No. 1), two parallel comminutors, and a 24 inch Parshall 
metering flume. Grit Separator No. 1 is of the constant level, short term, 
sedimentation type with circular collector mechanism. Grit settles to the bottom 
of the basin and is collected in a pocket of the periphery of the basin and pumped 
to a cyclone separator. The cyclone separator washes the collected grit and 
returns organics to the plant flow. The unit can be bypassed through a 24 inch 
pipe when maintenance is required. 

Flow passes from the grit separator into one of two parallel channels, 
each containing a comminutor. One unit is used only for standby service. These 
units shred and grind any fibrous or stringy material in the flow; the material is 
reduced in size until it will pass through 3/8 inch slots in the machine and remains 
in the flow, which then goes to the Parshall flume. Flow passing through the 
flume is indicated, recorded, and totalized on the main control panel in the 
Control Building. 

Effluent from the Parshall flume normally flows to Grit Separator No. 2 
and the primary clarifier. An overflow weir at the discharge end of the flume 
allows flows in excess of 10-11 mgd to bypass directly to the secondary treatment 
portion of the plant. . 

Recent improvements in the collection system have substantially reduced 
the peak flow rates entering the plant. Bypassing of flow peaks should occur only 
in extreme situations. 

Grit Separator No. 2 is a tangential flow unit with a circular collector 
mechanism. This unit can also be bypassed when required. Grit is removed 
from the unit with a screw conveyor. Grit collected by the two separators is 
hauled daily by truck to the landfill for disposal. 

b. Primary Treatment. Flow from Grit Separator No. 2 goes to the 
primary clarifier. Suspended solids and organics settle in the circular basin and 
are removed as sludge from a hopper in the bottom of the tank. Floating solids 
are skimmed to a collection beach and are then discharged to a scum pit. The 
primary sludge and scum are periodically removed from the clarifier by pumps in 


the Control Building to sludge storage tanks for further processing. 
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ee Secondary Treatment. Primary effluent flows by gravity to the 
Secondary Recirculation Building where secondary treatment begins. Secondary 
treatment removes soluble organics and suspended solids using a biological 
treatment process. This process combines fixed media biological towers 
(Activated Bio-Filter-ABF), a short term aeration basin, final clarifiers, and sludge 
pumping and recirculation facilities. 

The primary effluent is combined with recycle flow from the towers 
and return sludge from the final clarifiers in the Secondary Recirculation Pumping 
Station. This mixture, called mixed liquor, is pumped at a constant rate over the 
towers. 

The biological towers consist of a fixed nozzle flow distribution system and 
racks of horizontal redwood lath. The redwood lath is used to support the 
biological growth and aerate the mixed liquor. Effluent from the towers is split 
with a part discharged to the aeration basin and the remainder returned to the 
Secondary Recirculation Pumping Station. The percentage of flow split is 
treatment dependent; that is, it is varied by operating personnel to maximize the 
treatment process and subsequent efficiency of treatment. 

The aeration basin consists of six square interconnected compartments. 
Mixed liquor passes through each of the compartments in series. Each 
compartment contains twelve static aerators which provide mixing and oxygen 
transfer. Air is supplied to the static aerators by three rotary positive 
displacement blowers housed in the Blower Building. 

Effluent from the aeration basin is split equally between two final clarifiers. 
The circular final clarifiers are equipped with vacuum uptake sludge removal 
mechanisms. Return sludge flows by gravity to the Secondary Recirculation 
Pumping Station. Waste sludge is removed from a hopper in the bottom of the 
clarifiers or from the return sludge pipelines. Waste sludge can either be pumped 
to the sludge storage tanks for subsequent processing or combined in the primary 


clarifier with the primary sludge. 
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d. Disinfection. Final clarifier effluent flows to the chlorine contact 
basin. Disinfection of the secondary effluent occurs in the chlorine contact basin. 
Chlorine gas is mixed with water at the Chlorine Building to produce a chlorine 
solution. This solution is then injected into the wastewater at the head of the 
chlorine contact basin. The maze-like configuration of the basin provides contact 
time for disinfection prior to discharge. The chlorine contact basin effluent 
passes over a Cipolletti weir which indicates effluent flow locally, and is carried 
by a 36 inch outfall and an irrigation ditch to Prickly Pear Creek. 

Primary and waste activated sludge collected in the treatment process is 
stabilized with chlorine oxidation equipment. This sludge treatment equipment 
exposes the sludge to a high chlorine dosage to disinfect and stabilize the sludge. 
Treated solids are discharged to a series of lagoons for drying after which the 
solids are removed by a loader and trucked to landfill. A local landscaper has 
recently experimented with using the sludge as a soil conditioner. 

Because of odor problems experienced by the City when removing sludge 
from lagoons, improvements to the system were designed and are presently 
underway. The construction will convert the present lagoons to five shallow 
drying beds; additional area will be used to construct five more drying beds, one 
of which will be supplied with underdrains. 

3. WASTEWATER QUANTITY AND STRENGTH. Total flows 
entering the Helena wastewater treatment plant are measured and recorded 
continuously at the plant headworks. As will be explained in the section on 
current plant performance (II-C-2), the quantities measured have been found to 
be consistently high: actual flow has been determined to be only 68 per cent of 
the totalizer values. BOD and suspended solids concentrations entering the 
treatment plant are determined each weekday from a 24 hour composite sample. 
Records of adjusted flow values, influent BODs5 and suspended solids are 
presented in Table 2. The records cover the period between January 1976 and 
July 1978. 

Several comments should be made about the information presented in 
Table 2. It can be seen that flows, BODs5 loading, and suspended solids loading 
are all quite consistent throughout the period. Seasonal fluctuations are very 
minor. Although it is not apparent from the table, daily variations in plant load 


are also very small. 
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When the 18 month average flow (3.12 mgd) for 1977 and the first half 
of 1978 is divided by the approximate population served (28,000), the per capita 
contribution of wastewater is calculated to be approximately 110 gpcd. Raw 
sewage BODs and suspended solids contributions each average 0.17 ppcd. The 
values calculated are typical of domestic wastewater and will be used for flow 
and organic load projections later in this report. 

4. INDUSTRIAL WASTES. Helena’s present MPDES Permit requires 
the City to identify major contributing industries and report waste character- 
istics of each to the State. A major contributing industry is defined by the permit 


as a wastewater source that has the following: 
e a flow of 50,000 gallons or more per average workday; 


e a flow greater than five per cent of the flow carried by the municipal 
system receiving the waste; 


e in its waste a toxic pollutant in toxic amounts as defined in standards 
issued under Section 307 (a) of PL 92-500. 

There are no existing industries served by the City of Helena which are 

included in the above description. If any such industry proposes to enter the 


sewage system, the Director of Public Utilities has, by City ordinances, the power 


to: 
e reject the wastes; 
© require pretreatment; 
e require control of discharge quantity and rate; and 
e require extra payment for service. 


It should be noted at this point that recent EPA regulations define 
industrial users differently from the characteristics listed in Helena’s MPDES 
Permit. In the new regulations, an industrial user is: a nongovernmental, 
nonresidential user, which discharges the equivalent of 25,000 gallons per day or 
more of domestic sanitary waste, and is identified by the Standard Industrial 


Classification Manual under Divisions A, B, D, E, and I; a user which discharges 
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toxic pollutants; or a commercial user of an individual system. Hopsitals are 
specifically excluded from the industrial user definition. Using this revised criteria, 
the City of Helena has no industrial users, and an industrial cost recovery (ICR) 
program is not required. 

< PRIVATE TREATMENT SYSTEMS. All residences within the study 
area which are not served by the City of Helena collection system are served by 
some form of privately owned treatment facility. For the majority of dwellings, 
the private treatment system consists of a septic tank and a conventional 
treatment field. There are, however, five central sewage collection and treatment 
systems within the area which are privately owned and operated. Each of the 
systems uses a conventional gravity collection system. Treatment of sewage at 
each location occurs in stabilization lagoons. The systems are located as shown 
on Figure | and are further described below: 

Cooney Home. The county owned and operated Cooney Home discharges 
its wastes to two unlined, nondischarging lagoons operating in series. These 
lagoons have an approximate total area of 0.43 acre with a maximum water depth 
of 6 to 7 feet. The lagoons serve approximately 75 persons at the home. 

Mountain View School. Two series operated lagoons serve approxi- 
mately 100 people at the Mountain View School. The lagoons’ combined area 
is approximately 1.5 acres (0.75 acre each). An emergency overflow into Prickly 
Pear Creek is provided. Normally there is no effluent. The lagoons are unlined 
and have a depth of 5 feet. 

Treasure State Acres. The private treatment system serving the Treasure 
State Acres subdivision consists of a sewer collection system and two 
nondischarging lagoons. One 8 inch sewer running east along Beaverhead Road 
serves approximately 40 residences and a 10 inch sewer from Capitol Mobile 
Estates serves 66 mobile homes. Assuming a combined population of 2.82 
persons per unit as was used in the Helena Area Economic/Demographic Study, 
approximately 300 persons are served by the system. The two lagoons, which can 
be operated either in series or parallel, have a combined area of approximately 11 
acres and a maximum depth of 5 feet. The lagoons are lined with bentonite clay 


having a design percolation rate of 23 inches per year. 
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Leisure Village. A system of four lagoons serves the Leisure Village 
community of approximately 1,070 persons. The lagoons may be operated either 
in series or parallel. The combined area of the lagoons is approximately 18 acres. 
The nondischarging lagoon system is lined with bentonite clay having a design 
percolation rate of 23 inches per year. 

Ten Mile Creek Estates/Pleasant Valley. These are new housing 
developments located near the intersection of Interstate 15 and Sierra Road. The 
Ten Mile Creek Estates subdivision will eventually contain about 150 homes and 
the Pleasent Valley subdivision about 150 more. A system of three lagoons will 
be used to serve the first stage of growth. The series of lagoons begin with a 2.3 
acre lagoon containing six surface aerators, two horsepower each. Downstream of 
the aerated lagoon is a 10.5 acre and a 14.6 acre secondary lagoon. Space has 
been provided in layout of the system to approximately double the capacity of 
the system. 

Two additional lagoon systems are shown on Figure 1. The City of East 
Helena is served by a facultative lagoon system, located north of that City. 
Performance and adequacy of the treatment system fall under the scope of the 
previously published facilities plan for the City of East Helena, and will not be 
discussed herein. Likewise the lagoon system serving Ft. Harrison is outside the 
scope of this report. 

Another portion of the study area is expected to receive intense pressure 
from developers in the near future. The present Eastgate Village and proposed 
Rolling Hills developments are located immediately east of East Helena, in the 
southeastern corner of the study area. More than 600 homes are predicted for the 
area, which will ultimately be served by both a water distribution system and 
sanitary sewers. Treatment of wastes will be accomplished in a system of lagoons, 
passing through an aerated lagoon into polishing lagoons. All effluent will be used 
to irrigate secondary crops. 

The MPDES has recently defined “‘best waste stabilization pond tech- 
nology”, so that the former effluent TSS limits on lagoons could be relaxed to 


100 mg/l for the 30 day average, and 135 mg/1 for the 7 day average, as allowed 
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by USEPA through 42 FF No. 195 (Oct. 7, 1977). The Department considers 


lagoons to represent “‘best waste stabilization pond technology” if: 


8 the facilities have two or more cells; 
e the facilities are capable of both series and parallel operation; 
e the facilities are capable of producing an effluent that will meet the 


BOD s limits of the national secondary treatment standards; 
e the facilities are not organically overloaded; 


e the facilities have been constructed in accordance with approved 
plans and specifications; and 


e the facilities receive proper operation and maintenance. 


The lagoon treatment systems will be compared to this standard in the 
section in current performance. It should be noted that all lagoons evaluated 
within the study area are designed as nondischarging systems; none have an 


MPDES permit to discharge. 
C. PERFORMANCE OF EXISTING SYSTEMS 


ib HELENA SEWAGE COLLECTION SYSTEM. Performance of a 
collection system can be evaluated as to watertightness, structural integrity, and 
capacity. 

The Infiltration/Inflow (1I/I) Analysis presented in Appendix 3 examines 
the watertightness of the system in detail, based on sewage flows experienced at 
the treatment plant and on water usage. The analysis concluded that 1/1 is not 
excessive in Helena. Extraneous flows are a very small portion of sewage treated. 

The structural condition of most sewers in the Helena collection system is 
sound. There are, however, older parts of the City which were originally sewered 
near the turn of the century. The oldest sewers are in subbasin 2-B and the eastern 
one-half of subbasin 2-C. Sewers in these areas have been the object of intensive 
inspection by the City’s maintenance personnel, due to the high frequency of 


maintenance calls to the area. The inspection crews have found the sewers to be 
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in poor condition, with a high frequency of broken and collapsed pipes, severe 
root intrusions, offset joints, and protruding taps. Sewers in the area occupy a 
substantial part of the maintenance department’s time and effort. 

Structural condition of the remainder of the collection system is basically 
sound. The City has a sound maintenance program involving television inspection, 
periodic cleaning, root foaming and cutting, etc. Construction of required 
additional manholes and line replacements is also occurring as funds are available. 

Hydraulic capacity of the sewer system was found to be generally adequate 
for present levels of development. A capacity analysis was performed on each of 
the main trunk sewers. Several assumptions were made in the analysis: Mannings 
““n” value for existing sewers was assumed to be 0.015. Peak flow contribution 
was assumed to be 0.005 cfs per acre for residential areas (as was measured in 
the Sunhaven subdivision) and 0.007 cfs per acre for commercial areas. 

Only a few sections of sewers were found to be at or near capacity. These 
sections of sewer are highlighted on Figure 2. 

The sewers north of the Capitol have been a maintenance problem recently. 
Both one-block sections were laid at much flatter grades than sections upstream 
and downstream. 

The present Custer Avenue sewer between Valley Drive and Benton Avenue 
was calculated to be operating at its capacity. Since this is the major outfall 
serving western Helena, a surcharge at this point could be of major concern. In 
addition, growth to the west of the City will very likely overload portions of the 
sewer. 

It should be noted that the performance of the existing system is evaluated 
on the basis of theoretical calculations. To verify the areas that theoretical 
calculations show to be performing inadequately, a flow monitoring program 
by the City is underway. The monitoring of these flows will permit a more 
accurate assessment of the performance of the sewer system. 

Z. HELENA’S WASTEWATER TREATMENT FACILITIES. The 
data presented in Table 2 and on Figures 4 and 5 indicate that the Helena 
wastewater treatment plant has had problems performing at levels of treatment 


equal to those specified in the MPDES permit. The plant efficiencies decline in 
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cold months and return with warmer weather. As can be seen on Figures 4 and 5, 
removal of both BODs and suspended solids is better than the permit limitations 
(30 mg/l with 85 per cent minimum removal) during the warmer months, June 
through October. From November through May, removals have not been 
adequate to meet the permit requirements discussed in Chapter 1. The drop-off 
in cold weather performance has been attributed to the inability of the oxidation 
tower to perform adequately in cold weather, due to a decrease in biological 
activity. The addition of a short term aeration basin which became operational in 
January 1978 is expected to alleviate the seasonal problem. Plant performance 
from January through April 1978 was less than required by the discharge permit 
for several additional reasons beyond the decrease due to cold weather. Startup of 
new treatment works, in this case the new aeration basin, is very sensitive and 
requires considerable process adjustments for several months time to develop and 
fine tune the process. To further complicate matters, an equipment breakdown 
occurred in the one primary clarifier and later in one of the secondary clarifiers. 
This explains the poor performance of the plant after the aeration basin began 
operation. It can be noted that overall removal efficiencies have been very good 
since May 1978. 

Following is a description of each of the unit processes in sequence, along 
with an evaluation of effectiveness and any shortcomings noticeable. 

a. Preliminary Treatment. Preliminary treatment consists of those 
facilities included in the Influent Building plus the grit separators. The present 
method of flow measurement at the Parshall flume is unsatisfactory. At flows 
slightly higher than average, water levels downstream begin to rise and cause 
submergence of the flume. In this situation, downstream water levels begin to 
affect the meter readings, giving generally high values. 

During field investigations it was determined that a second problem exists 
with the flume instrumentation itself. A recorder was placed in the chlorine 
contact basin and used to measure flows over a Cipolletti weir. The recorder was 
accurately calibrated; flows were recorded over an eight day period from Jly 17 
to July 25, 1978. Table 3 presents a comparison of plant flow values obtained 


from three different sources. The first column lists total plant flow calculated by 
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manual integration of strip charts from the Parshall flume recorder. The second 
column lists readings from the existing totalizer, which mechanically sums the 
instantaneous flow readings to accumulate the treated volume. The third column 
lists total plant flow calculated by manual integration of charts from a recorder 
set upstream of a Cipolletti weir in the chlorine contact tanks. This recorder was 
accurately calibrated, and its readings are assumed to be correct. It is readily 
apparent that the flume totalizer has given consistently high readings. 
Examination of several years of plant flow records (from the totalizer) shows 
consistent flow readings, as shown earlier in Table 2. For this reason, historical 


records of flow were adjusted to 68 per cent of the totalizer readings. 


TABLE 3 
COMPARISON OF WASTEWATER TREATMENT PLANT 
FLOW MEASUREMENT 
Flume Flume B&V 
Date Strip Chart Totalizer Recorder 
mgd mgd mgd 
July 18, 1978 Shee 5.04 i es: 
19 3.84 4.84 3.34 
20 3.88 4.74 Te a 
21 3.69 4.69 3:21 
ey 3.00 4.43 3.05 
ao 3.42 4.43 PLIST 
24 00 22 3.38 
4) o705 5.05 3.17 
Average 3.76 4.80 3.24 


Another area of concern with the preliminary treatment processes involves 
the lack of ventilation in the headworks buildings. Both the Influent Building and 
No. 2 Grit Separator Building experience high humidities caused by the open 
basins which they house. This high humidity situation, which exists year round, 
becomes more troublesome in cold weather, when condensation is excessive. The 
high humidity and condensation, in addition to creating an undesirable working 


atmosphere, will very likely shorten the life of electrical and mechanical 
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equipment in the buildings. In addition, a potential safety hazard exists in that 
any flammable liquids entering the collection system could cause a potentially 
explosive concentration of vapors to accumulate in the buildings. 

A contract has been let for improvements in ventilation for the main 
headworks building. The construction is scheduled to proceed along with 
construction of additional sludge drying beds. 

Present loadings on the grit separators are within recommended rates. At 
low flows, it is possible to have organic material settle out with the grit. Proper 
grit washing, which returns organic material to the wastewater flow, should 
eliminate any potential odor problem. Grit removal at design flows (Qavg) is 
expected to be adequate to protect pumps, valves, and other downstream 
equipment from excessive wear. 

b. Primary Sedimentation. Hydraulic loadings on the primary clarifier 
are such that at the present average flow rates, approximately 35 per cent of 
BODs can be removed. In the future, when the plant flow approaches 6.0 mgd, 
the surface overflow rate will increase to about 1050 gpdsf; at this rate, BOD5 
removals would be expected to drop to about 30 per cent, the minimum normally 
accepted in good plant design. If the present peaking factor of 1.35 is applied to 
the design flow, an overflow rate of approximately 1400 gpdsf can be expected. 
Removal of BODs at that loading rate will probably be near 25 per cent, and 
biological load to the secondary process would be increased accordingly, reducing 
the design life of those facilities. 

The practice of returning waste activated sludge to the primary 
sedimentation basin is questionable. As the plant was originally designed, the 
return sludge was produced as attached growth in the oxidation tower, which 
should settle reasonably well. However, the subsequent addition of the aeration 
basin to the process produces a waste sludge entering the primary basin which 
does not possess good settling characteristics. It is possible that returning this 
sludge to the primary basin impedes normal settling of solids entering the plant. 
This additional sludge also adds to the biological load of the secondary processes. 
Piping changes to be added when the sludge drying beds are modified will enable 
waste activated sludge to be sent directly to the holding tanks. This is the 


preferred method of operation. 
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The EPA guidelines for reliability outlined in Technical Bulletin No. 
430-99-74-001 require two primary sedimentation basins be furnished. The 
addition of a second primary basin would both ensure the desired reliability, 
reduce hydraulic loadings, and increase the treatment efficiency at design peak 
flows. 

Scum removal facilities on the primary basin are unsatisfactory. The 
addition of a scum storage manhole and pumping equipment is recommended. 

e. Secondary Treatment Processes. Primary basin effluent and returned 
activated sludge are distributed to the oxidation tower by pumps located in the 
Secondary Recirculation Building. The size and arrangement of pumps in the 
building are adequate for design conditions and appear to meet EPA reliability 
criteria. One of the larger pumps can be driven by either an electric motor ora 
natural gas-fired standby engine. 

Operation and warm weather performance of the oxidation tower system 
appear to be acceptable. Present loading on the tower at average flow rates is 
approximately 144 pounds BODs per 1000 cubic feet per day. Maximum 
condition loading is 230 pounds per day. According to available manufacturer’s 
literature, such loadings are acceptable. 

As pointed out earlier, the efficiency of the oxidation towers drops off in 
cold weather, and overall plant removal of BOD declines. The aeration basin 
added to the process should solve this problem although cold weather operating 
data for the aeration basin are limited. 

The aeration system now appears to be operating satisfactorily. A possible 
problem exists in the future, when plant loadings approach design values. At that 
time, it appears that aeration basin capacity may be insufficient. The present 
single basin will not meet EPA class II reliability standards. These standards apply 
to treatment works discharging to waters which could be damaged by several days 
of lowered effluent quality. However, since flow diverted around the aeration 
basin could still receive secondary treatment in the oxidation tower, addition of 
another aeration basin is not justified. 

A review of plant operating records indicates that MLSS concentration 


in the secondary process varies considerably from day to day. Wide fluctuation 
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in the MLSS concentration, if carried through the oxidation tower, will be 
reflected in lower performance of the aeration basin. It is recommended that 
MLSS concentration be more closely controlled. 

Final clarifiers are adequate to handle design loadings. Scum skimmers 
have not been provided in the original construction which is normal practice 
with trickling filter type secondary treatment plants. The addition of the aeration 
basin, however, may allow nitrification in the aeration basin, and denitrification 
in the final basins. This causes the sludge in the final basins to rise, on occasion; 
the present system would not allow removal of such floating solids, but would 
allow them to go over the weirs and out with the plant effluent. Addition of 
suitable skimming equipment is recommended. 

Chlorine contact basin volume and retention time are more than ade- 
quate to handle the design flow. The EPA reliability criteria would require a 
second contact basin; however, because of the recent softening of USEPA and 
MDHES policy on effluent chlorination, it is doubtful that construction of a 
second basin could be justified. 

d. Sludge Handling. This area of plant performance has been significant 
recently. Odor problems have been experienced from sludge which has passed 
through the Purifax unit and then has been stored in a lagoon. After drying for a 
period of time, the City removed the sludge with a loader and hauled it to landfill. 
When the sludge was disturbed by the loader, odors escaped, causing nearby 
residents to object strongly. Recent objectors have taken legal action to stop 
odor-producing operations. Construction of sludge drying beds is presently 
underway. It is hoped that a larger area will allow the sludge to dry properly, and 
be removed with a minimum of nuisance. 

Calculations of sludge quantities and chlorine usage indicate that chlorine 
dosages may not be as high as recommended by the equipment manufacturer. It is 
possible that increased chlorine dosages will help solve the odor problems. This 
can best be determined by operator experience. Under ideal operation, the 
oxidized sludge product should exhibit a “sweet”? odor, possibly slightly 
medicinal. When spread onto large area beds, this odor too, may be objectionable 


to nearby residents. 
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The present sludge treatment unit is operated about 40 hours a week. With 
increasing production of sludge, due to operation of the aeration basin and 
eventual higher flows, it will become necessary to extend operating times. 

If the Purifax unit has to be removed from service for an extended period, 
the plant operators may be forced to waste raw, untreated sludge, to the drying 
beds. The use of the sludge holding tanks to extend possible downtime is 
permissible under the EPA reliability criteria. Available storage volume is 
sufficient to avoid problems due to breakdown of the oxidation unit. The system 
therefore meets reliability guidelines. 

Another concern with the present sludge handling system is leachate from 
the drying beds. These facilities have no impermeable lining, and only one of the 
nine drying beds will be provided with underdrains to collect leachate. The 
potential exists for groundwater contamination from the leachate, which contains 
high concentrations of chlorides, a very low pH, and possible bacterial and 
pathogenic fractions. 

The addition of a sand layer in the bottom of the drying beds is considered 
beneficial to proper dewatering and drying of the sludge. The new drying beds 
will be constructed with a sand liner. Addition of sand to the existing drying 
beds is recommended. 

e. Utilities. Electrical supply to the Helena treatment plant does not 
meet minimum reliability criteria for class I] treatment plants. Provisions have 
been made in the recirculation pump station to pump up to 7500 gpm (10.8 
mgd) through the secondary process using a natural gas-fired engine driven 
pump. Flows above that rate must bypass the secondary plant. 

No standby electrical service has been supplied for the preliminary 
treatment — comminutors, flow measurement, etc., for the primary or final 
sedimentation basins, nor the aerators. Chlorination is not possible during power 
outages because the chlorine supply depends on an electric evaporator. The lack 
of reliable electrical service is noticeable when reviewing flow records. During the 
first half of July 1978, temporary power outages caused by lightning occurred on 
at least three occasions, leaving the plant incapable of providing satisfactory 
treatment. Frequent outages are common because the plant is at the dead end of a 


power supply. 
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Failure of other utilities supplying the plant with gas and telephone would 
not cause plant performance problems. Loss of water service would shut down the 
chlorinators; however, water service has been reliable. 

3. PRIVATE TREATMENT SYSTEMS. None of the private treatment 
systems evaluated within the study area presently discharge to surface waters. 
Nearly all wastewater from these systems is disposed of to the soil or evaporates 
from lagoons. Because of this, performance of private treatment systems is 
difficult to determine. Groundwater tests provide information concerning 
contamination and are probably the most reliable information concerning lagoon 
and septic tank performance. Information from previous groundwater testing is 
not sufficient. Additional testing is underway and will be evaluated when 
complete. 

General information concerning the quality of groundwater in the Helena 
Valley is provided by the U.S. Geological Survey in Appraisal of the Quality of 
Ground Water in the Helena Valley, Montana. Data provided therein include 
information concerning nitrate (as nitrogen) concentrations and chloride 
concentrations, as well as watertable elevations during the investigation period in 
1972 and 1973. Information for the USGS report was gathered by analysis of 
samples from about 230 wells in the area. The report concludes that patterns 
of nitrate concentrations and the direction of groundwater flow imply that the 
sources include septic tank effluent, leachate from the landfill dump, nitrogen 
fertilizers, and animal wastes. The areas of highest concentrations coincide with 
more densely populated parts of the valley and could be mainly related to septic 
tank effluent. Bacteriological tests for coliform bacteria were negative. The 
report also states that “concentrations of all constituents in the samples analyzed 
were within recommended limits for drinking water’. Concentrations from 
sample tests ranged from 1.4 to 120 mg/l chloride and 0.1 to 6.3 mg/l] nitrates. 
The primary drinking water standard is 10 mg/I for nitrates; no primary standard 
has been set for chlorides, but the secondary standard is 250 mg/l. 

There are several factors that contribute to the condition wherein a water 
producing aquifer, with lagoon and septic tank seepage, may still produce water 


which meets drinking water standards: 
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@ Soil absorbtion reduces pollution reaching the watertable. 


e Wastes from development are strictly domestic in character and do 
not contain heavy metals, cyanide, pesticides, herbicides, etc. 


e Fecal coliform and streptococcal bacteria are significantly removed 
in the soil by physical and bacteriological means. 


e Dilution of wastes by the groundwater decreases the concentrations 

of pollutants. 

Several specific advantages and disadvantages of both septic tanks and 
lagoons are as follows: 

Septic Tanks. The use of septic tank/absorbtion field systems can be 
classified as a land application technique since the soil is relied on to purify the 
wastes prior to their reaching the groundwater table. Although the physical, 
chemical, and biological purification capacity of the land is very large, it is not 
unlimited. Overloading and failure of land application systems can occur when 
development density exceeds the soils’ assimilative capacity. For this reason, 
the State Sanitation in Subdivisions Act requires that all homes served by such a 
system have a minimum one acre lot size, unless served by a central water 
distribution system; in this case minimum lot size is one-half acre. House counts 
show that some subdivisions which do not presently have central sewage 
collection and treatment or a central water distribution system are divided into 
lots of less than one acre. 

The use of septic tanks is also restricted in areas of the 100 year floodway. 
MDHES standards require at least four feet between the drainfield tiles and the 
high groundwater level. The soils throughout the area have generally good 
characteristics for drainfield operation. Moderately permeable loams have a fairly 
large purification capacity. 

Lagoons. It has been shown that certain soil mechanisms, such as 
adsorbtion and possibly anaerobic biological action are effective in pollutant 
reduction in the soil zone below a lagoon and above the watertable. However, as 
percolation from a contamination source occurs over a period of time, the soils’ 
capacity for absorbtion becomes. progressively less and groundwater 
contamination may extend further and further from the source. For this reason it 


is important that the bottom seepage rate, which controls the total applied load 


[I-24 


of contaminant to the soil below, is limited as much as possible. A water balance 
was performed for each lagoon system to give an indication of the possible 
seepage rates for the ponds at present conditions. In performing the water 
balance, it was assumed that the average daily flow per person is 100 gallons; the 
area receives 11 inches of rain per year; the average annual evaporation is 28 
inches; the lagoons have no surface discharge; and storm runoff does not enter the 


ponds. The results of these calculations are presented in Table 4. 


TABLE 4 
PERCOLATION RATES OF AREA LAGOONS 


Percolation Rate 


in/day in/yr 
Leisure Village 0.17 63 
Treasure State Acres 0.05 19 
Mountain View School 0.20 73 
Cooney Home 0.27 98 
Ten Mile Creek Estates/ 
Pleasant Valley (Not available) 


Information from field investigations concerning the lagoons indicates 
that Mountain View School’s lagoon and Cooney Home’s lagoon are both unlined. 
This would explain the high seepage rates calculated. The Leisure Village and 
Treasure State Acres lagoons were lined with bentonite clay having a design 
percolation rate of 23 inches per year. It is doubtful as evidenced by the 
calculations that the lining in the Leisure Village lagoon system is actually 
performing properly. Recent inspection by state and county officials indicates 
there may be some operational problems with Treasure State Acres’ system. 

Since it is a new system, information on operation of the Ten Mile Creek 
Estates/Pleasant Valley system is not yet available. The lagoons have been 
designed to meet the percolation rate standard of 23 inches per year. 

Another important criteria for evaluating a lagoon’s acceptability is the 
organic loading. The lagoons in the study area can be classified as facultative 
lagoons which mean they possess both an aerobic and anaerobic zone. Too large 


an organic load can turn the lagoon completely anaerobic. It is important that an 
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aerobic zone is maintained in order that algae may assimilate pollutant nutrients. 
The most important of these pollutants in a nondischarging system is nitrogen in 
its various forms. Eventually the algal cells die and settle to the anaerobic zone 
of the pond where they decompose, releasing nitrogen in the form of ammonia. 
In the anaerobic zone a lack of oxygen inhibits oxidation of ammonia to the 
nitrate form of nitrogen. It is believed that this ammonia is converted by 
bacterial action to nitrogen gas which rises to the surface of the pond and is 
released to the atmosphere. 

Organic loading of the lagoons was compared to what is considered a 
conservative northern latitude criteria of 100 persons per acre of lagoon surface 
area, in general accordance with the “Ten-State Standards’. This figure converts to 
17 pound BOD per acre per day, assuming the average BOD contribution is 0.17 
pound BOD per day. All of the lagoons meet or exceed this criteria at present 
loadings. 

Other criteria that are useful in evaluating the acceptability of the lagoon 
are depth of groundwater, type of subsoil, and location with respect to flood- 
plain. 

As was described earlier, the soil plays an important role in purifying 
the lagoon seepage. The purification capacity is a direct function of the area and 
depth of soil through which the seepage has to percolate. A high groundwater 
table is not a desirable situation for contaminant removal since treatment is 
minimized once seepage mixes with the groundwater. The type of soil also affects 
the ability to adsorb pollutants, most notably metals. Generally the finer the soil, 
the greater number of adsorption sites and the better the purification capabilities 
of the soil. Extremely fine soils may plug with biological slimes. 

Locating a lagoon in a floodplain is undesirable because of the health 
hazards produced when lagoon contents mix with flood waters. 

Table 5 lists evaluation criteria for systems in the study area using 
nondischarging lagoons. Several comments apply to the table. Flow entering the 
Cooney Home facility is low. Since the lagoons are unlined, water levels are 
difficult to maintain; deposited solids may not be covered at times, creating a 


potential odor problem. The Mountain View School lagoons may discharge sewage 
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into Prickly Pear Creek at times, probably due to interception of storm drainage 
from the area. The Leisure Village system has been found to have no water in 
lagoon No. 3. This would substantiate the calculations showing a high seepage 
rate, as presented in Table 4. 

As can be seen, performance of an individual treatment system covers a 
broad spectrum. Those systems with proper design and maintenance are capable 
of acceptable levels of treatment; failure of septic systems and the lagoons can 


occur with lack of either. 
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Ill. FUTURE SITUATION 


A. LAND USE 


The Areawide Planning Organization has been given the responsibility 
for guiding the growth of the area. The West Helena Valley Comprehensive Plan, 
the Green Meadow Study, and the Northeast Helena Valley Comprehensive 
Plan have laid a foundation for controlled, responsible growth in the valley. In 
accordance with the comprehensive plans, the trend toward growth outside the 
Helena city limits will continue. Although more dense housing is recommended 
by the plans, the current practice of large lots will probably continue. The 
southern portion of the West Helena Valley will probably continue the trend 
away from agricultural uses, and continue to develop as a low density residential 
housing area. It is not expected that this area will be fully developed by the end 
of the planning period. 

There are, however, two major factors which could affect the pattern 
of development in the West Helena Valley. The first is installation of a centralized 
water distribution system. Such a system was recommended in the Water System 
Improvement Program and Master Plan for the City of Helena. The second factor 
with possible significant influence is a sewage collection system. As recommended 
later within this report, a sewage collection system would serve the southern 
portion of the West Valley. 

Construction of either or both central utilities would significantly alter the 
present pattern of development, in the West Valley area, allowing new housing 
to be built on smaller lots. The sewerage system would prevent increased 
pollution of the groundwater as additional development occurs. 

The land area surrounding Lake Helena and the northern portion of the 
West Valley, because of numerous impediments to housing development, will 


remain primarily agricultural in the foreseeable future. 
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It is also anticipated by the Northeast Valley Plan that the area near the 
airport will change in character, becoming more commercial and industrial. 
The City of Helena will remain as the center of economic activity in the 
area, providing employment for nearly all but those directly involved in 
agriculture. State and local government, education, and tourism will remain as an 


overwhelming influence in the City and the entire area. 


B. POPULATION 


The population figures and projections used in this report are based on a 
1977 report entitled Helena Area Economic/Demographic Study. The report 
presents estimates of employment, housing units, and population for the year 
1977 as well as projections of these elements to the years 1980, 1985, 1990, 1995 
and 2000. 

Two separate projections or scenarios were presented in the report, based 
on different rates of growth. At the request of the Areawide Planning 
Organization, Scenario No. 2 was used as a basis for projecting populations 
and wastewater quantities during the study period. Of the two scenarios, No. 2 
estimates a larger increase in population. This scenario was calculated using pro- 
jections based on the rate of change in employment levels year to year since 
1965, modified by the expectations of local knowledgeable people including 
local employers, developers, planners, demographers, and economists. 

Twenty separate “‘supra-zones’’ were formed in order to divide the area 
into more distinct units. Since the “supra-zone” boundaries do not coincide 
exactly with the boundaries of the facility plan study area, minor adjustments to 
the population projections were made to establish the figures used in this report. 
The most notable of these differences was the City of East Helena which was 
included in the population report but is not included in the facilities planning 
area. 


The population figures used in this report are listed in Table 6. 
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TABLE 6 


POPULATION PROJECTIONS 


Facilities 
Year City of Helena Planning Area 
1977 28,000 S154 
1980 30,868 59,652 
1985 52,09 | 45,146 
1990 35,015 52,424 
193) 36,921 60,279 
2000 38,684 68,684 


The population listed for the City of Helena includes projections of growth 
only within the present city limits. If the City should grow by annexation, the 
population figures would, of course, change significantly. 

In recent years, the West Valley area has experienced significant population 
growth. The reasons for this growth are many, including the desire to own a 
larger home site and to escape city regulations and taxes. For whatever reason, 
the West Valley is expected to continue its high growth rate. Supra-zone 9 in the 
population study includes the bulk of this area; the zone is bounded approxi- 
mately by Interstate 15 on the east, 1/2 mile south of the Masonic Home Road to 
the north, 1/2 mile west of Green Meadow Drive on the west, and Custer Avenue 
to the south. A population increase of about 100 per cent, doubling the present 
3,200 population is expected for this area by the year 2000. 

Population growth in the remainder of the study area is projected to be 
approximately 17,400 persons. This growth will be quite widespread and will 
occur in small developments, mobile home parks, and individual housing outside 
Helena and the south portion of the West Valley. 

The relative accuracy of the population projections used compared to other 
estimates should not greatly influence the conclusions of this report. The 
suggested expansions of the wastewater collection and treatment system will be 
scheduled as necessary to serve the future population. This report will not 
attempt to provide a definite timetable for construction but will rather suggest 


solutions for the expected problems as they arise. 
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C. PROJECTED WASTE LOADS 


Current per capita waste flows and contributions were presented in 
Chapter II. As mentioned, current values are typical of those reported in various 
textbooks for cities of Helena’s size. This report, therefore, will assume future 
flows equal to present per capita contributions of sewage — 110 gpcd. Pollutant 
loads of 0.17 ppcd of BODs and 0.17 ppcd of suspended solids will be used to 
project future wastewater characteristics. 

Projected flow and pollutant loads entering the Helena wastewater 
treatment plant are presented in Table 7. Flows and pollutant loads include 


contributions resulting from system expansion recommended later in this report. 


TABLE 7 
PROJECTED WASTEWATER FLOW 
AND CHARACTERISTICS 

1978 1980 1990 2000 
Population 28,000 33,081 40,418 52,314 
Flow, mgd 3.12 3.64 4.45 ns) 
BODs, ppd 4,760 5,620 6,870 8,890 
SS, ppd 4,760 5,620 6,870 8,890 


As shown in the table, the capacity of the present Helena wastewater 


treatment plant is sufficient to treat projected flows through the year 2000. 
D. EFFLUENT STANDARDS 


It is important to consider potential future effluent requirements at this 
time so that facilities constructed now will be compatible with those needed in 
the future. In estimating future needs with respect to the degree of treatment, it 
is necessary to evaluate PL 92-500, PL 95-217, and possible further amendments 


to this act. 
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The present 1983 goal of this legislation calls for all of the nation’s waters 
to be of a quality that “...provides for the protection and propagation of fish, 
shellfish, and wildlife and provides for recreation in and on the water...”. The 
State of Montana has recently issued for comment a new stream standard which 
adopts a “‘non-degradation” policy. As discussed in Chapter I, this policy will 
prohibit any discharges which will lower stream quality from present levels. It is 
nearly certain that this policy, combined with the present permit system, would 
meet the 1983 requirements, 

Beyond 1983, the situation is not so clear. Public Law 92-500 reads 
“.. .it is the national goal that the discharge of pollutants into the navigable 
waters be eliminated by 1985’. Many people feel that this requirement is 
unnecessary, prohibitively expensive, and that the small improvement in water 
quality which would result is not worth the tremendous cost. 

If the 1985 requirements are not relaxed, it will be up to the USEPA to 
define what a pollutant is and at what concentration it is “eliminated”. Although 
there is a great deal of confusion on this subject, it is possible that the City’s 


treatment works may have to include future tertiary treatment to: 


e Provide additional removal of BODs and suspended solids 
e Reduce the amount of phosphorus discharged 
e Reduce the amount of ammonia discharged to the stream 


Treatment techniques are available now which could accomplish any of 
the above requirements; each unit process would be compatible for addition 
to the existing plant. However, the Missouri River ecosystem is such that is seems 
doubtful that the installation of an additional and expensive advanced treatment 
system is justifiable. Improvements could be noticeable, however, in Prickly Pear 


Creek and in Lake Helena, downstream of the City’s outfall. 
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IV. WASTEWATER MANAGEMENT SYSTEMS 


Guidelines issued by the U.S. Environmental Protection Agency (EPA) 
require that the facility plan address the following methods of waste- 


water management and disposal for central sewage collection systems: 


e Optimal operation of existing facilities 

e Reduction of waste loads 

° Treatment and discharge to a receiving body of water 
e Land application of the wastewater 

& Treatment and reuse of the reclaimed wastewater 


e Solids handling 


In addition, the EPA requires study of several methods of wastewater 


management for areas with no central collection systems: 





e Improved septic tank systems 
e Replacement of septic tanks 
© Holding tank/honey wagon systems 
! e Upgraded septic tank/drainfield systems, such as mounds, alternating 


i leach fields, ponds and other small treatment systems 


e Wastewater separation, water conservation, and recycle systems where 
feasible 

In this chapter a great number of options will be presented and screened such that 

only the most feasible alternatives will be evaluated in depth in Chapter V. It 

should be noted that the EPA mandates that only the most cost-effective 

alternative that meets all environmental considerations may be selected as the 


recommended plan. 
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A. OPTIMAL OPERATION OF EXISTING FACILITIES 


The problems of operation of the existing facilities and their performance 
have been described in earlier sections of this report. Although minor problems 
exist with the liquid treatment process at the Helena wastewater treatment plant 
the greatest problem with the performance of existing facilities is in the sludge 
stabilization process. 

The sludge oxidation process in use in Helena, as mentioned previously, 
uses large doses of chlorine to disinfect and stabilize the sludge. Significant odor 
problems have been experienced with the sludge product after lagooning and 
drying. In addition, according to treatment plant personnel, the unit has not 
proven reliable in treating sludge at concentrations above 2 per cent solids. 

The remainder of the treatment plant performs adequately. Although 
reliable cold weather data are not yet available, it is expected that the aeration 
basin added to the process will enable the plant to meet the present effluent 


standards regularly. 


B. REDUCTION OF WASTE LOADS 


In Helena, the overall per capita water usage rate during the nonirrigation 
season of approximately 100 gpcd is about average compared to other similar 
communities. This average includes flows from commercial establishments and 
small businesses. Many studies have shown that the actual residential household 


usage runs about 45 to 60 gpcd, allocated as indicated in Table 8. 


TABLE 8 


RESIDENTIAL PER CAPITA WATER USE 


Per Cent Gallons per 
Type of Use of Total Person per Day 
Toilet Flushing 3D 18 
Bathing 30 LS 
Laundry 20 10 
Kitchen 15 7 
Total 100 50 
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Recent experiences in northern California have shown that through severe 


- rationing programs and public information awareness campaigns, water 


consumption can be reduced in all of the above categories. Reducing the number 
of flushes and installation of low flush toilets could result in a 30 per cent 
reduction in this water use. Water for washing and bathing can be reduced in a 
number of ways. By using the dishwasher only for full loads, water consumption 
for this purpose might be reduced by 20 per cent. The same principal applies to 
clothes washing and 20 per cent of the water used in the laundry might also be 
saved. Table 9 lists the per capita water use that might result from a 


comprehensive water saving program. 


TABLE 9 


RESIDENTIAL PER CAPITA WATER USE 
AFTER IMPLEMENTATION OF WATER SAVING PRACTICES 


Per Cent Gallons per 
Type of Use of Total Person per Day 
Toilet Flushing 34 13 
Bathing 29 11 
Laundry 2) 8 
Kitchen fore a6: 
Total 100 38 


As may be seen from a comparison of Tables 8 and 9, severe water 
conservation measures might possibly result in a reduction in residential sewage 
flows of 12 gpcd. If industries and commercial establishments were similarly 
effective in reducing their water usage, an estimated 8 gpcd might result for a 
total reduction of 20 gpcd or 18 per cent of the current average of 110 gpcd. 
Even if such a flow reduction were feasible, the organic contribution would not 
be reduced significantly. It would be possible to reduce the organic contribution 


by discontinuing the use of garbage disposals, but this is not considered feasible. 
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The most effective means of controlling wastewater flow contributions is to 
place a fair and equitable commodity charge on wastewater contributions based 
on the true cost of service. Application of true costs insures a reasonable degree 
of water conservation based on the customer’s willingness to pay. Such a practice 
is presently employed in Helena, and no downward adjustment in per capita water 


usage is anticipated. 
CO; CONSTRAINED GROWTH 


Constrained growth can be defined as a method of allowing housing 
development only in areas that can be economically served by utilities — water, 
sewers, streets, etc. The method has been promoted as having many advantages. 
In addition to the ability to provide public services economically, constrained 
growth minimizes the impacts of uncontrolled sprawl on an area. Agricultural 
land can remain in service, wildlife habitat is not disturbed, and proliferation of 
small water wells and small sewage disposal systems is stopped. 

The imposition of constrained growth on an area must be made by a 
governmental body with sufficient authority to set strict zoning regulations, 
to plan and construct sufficient public services, and to collect taxes to support the 
public services. Therein lies the drawbacks and disadvantages to this method. 
The population of the planning area which presently live outside the city limits of 
Helena have chosen to do so, for one reason or another. It is likely that, for a 
number of people, the primary reason for living outside the City was to escape the 
very types of controls required by constrained growth. Institution of such a plan 
in the Helena area appears to be unfeasible, as can be witnessed by the lack of 
zoning outside the city limits and the adverse reaction recently received by the 
West Valley Comprehensive Plan. The imposition of growth restraints are not 
foreseen as a possibility for the Helena area. Therefore, this report assumes that 
growth will continue its present trends. 

A related subject which must be discussed is the question of whether sewer 
construction will be an inducement to growth in presently unsewered areas. No 
one knows the answer to this question. It is known, however, that growth will 


continue in presently unsewered areas of the West Helena Valley, as projected in 
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the Helena Area Economic/Demographic Study. This growth will occur whether 
the area is sewered or not. If unsewered, development will continue on one acre 
minimum tracts, according to current Montana regulations. If water supply or 
central sewers are provided, homesites could be reduced in size to one-half acre 
sites. If both sewers and water are supplied, however, average lot size would 
probably be nearer one-quarter or one-third acre. Economics would favor smaller 
lots, because the smaller lots enable a developer to provide more lots per tract, at 
less cost per lot. The net effect of utilities, therefore, is probably not to 
encourage growth but to concentrate the expected growth in areas served by 


water and sewer. 


D. TREATMENT AND DISCHARGE 


Of the three general methods of wastewater management, treatment and 
discharge are the most traditional techniques and the ones most employed by 
municipalities in the United States. Under these techniques, contaminants are 
removed from the wastewater through a combination of physical, biological, and 
chemical processes before the wastewater is discharged to a receiving stream. In 
most treatment plants several unit processes are employed, each facilitating the 
action of the downstream units to remove various classes of contaminants in the 
wastewater. 

Ie PRELIMINARY TREATMENT 

Preliminary treatment processes can include: 


e coarse screening to remove large objects from the waste stream which 
would interfere with subsequent processes; 


e grit removal (often aerated) to remove sand and other large inorganic 
solids by sedimentation; 


e grinding and shredding of materials in the waste stream or fine 
screening, removal, and disposal of these same materials. 


e flow measurement to record the amount of wastewater entering 
the treatment plant. 
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Occasionally, flow equalization is employed as a preliminary treatment process. 
Equalization is usually used to reduce peak hydraulic flow rates and can be 
employed to provide a more uniform organic loading to the downstream 
treatment processes, thus maximizing their operational efficiency. 

oR PRIMARY TREATMENT. After preliminary treatment, most 
facilities employ primary settling to separate settleable organic solids from the 
waste stream. Some treatment plants have found it desirable to add lime or alum 
before the primary clarifiers to increase nutrient and suspended solids removals. 
This practice, while reducing the organic load on subsequent biological treatment 
units, substantially increases the problems associated with sludge handling and 
digestion. 

3. SECONDARY TREATMENT. Biological processes are almost 
universally used as the second step in the treatment scheme to remove the 
organics not captured in the primary basins. A number of secondary treatment 
processes have been designed over the years which permit the natural biological 
decomposition of organic material in a controlled aquatic environment. Waste 
stabilization lagoons and aerated lagoons, trickling filters, rotating biological 
contactors, and activated sludge are all forms of biological treatment. The 
physical-chemical-biological process combines primary and secondary processes. 

a. Lagoons. Wastewater lagoons represent the simplest wastewater 
treatment technology available and, because of minimal operational requirements, 
are a very popular means of treatment in small communities where land costs are 
low. Lagoons can be broken down into three basic types: (1) continuously 
discharging, (2) controlled, intermittent discharging, and (3) nondischarging. All 
variations provide treatment through a combination of anaerobic and aerobic 
biological decomposition of the organics contained in the raw wastewater, with 
detention times varying from several days to several months. Water depths of 3 to 
5 feet are normally used for nonaerated, facultative lagoons while depths of 
10 to 15 feet are utilized when aerators are provided. A problem common 
to all types of lagoons is the large land area requirement. 

Nonaerated, continuously discharging facultative lagoons depend on 
a large surface area and lengthy detention time to provide ideal conditions for the 


growth of algae. A good crop of algae is necessary to the proper functioning of a 
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nonaerated lagoon since most of the oxygen used in the aerobic decomposition of 
the wastes is obtained from photosynthesis, although a small amount of oxygen is 
obtained through diffusion from the atmosphere to the water. Continuously 
discharging nonaerated lagoons cannot meet the secondary effluent standards for 
suspended solids previously set forth in this report because of excessive quantities 
of algae contained in the effluent. Upgrading techniques such as rock filters, 
surface sand filters, chemical clarification, and air flotation have been used to 
enable the effluent to meet the secon ary treatment standards with varying 
degrees of success. These processes are costly and/or complicated which tend to 
offset or negate the other advantages of the lagoons. The EPA and MDHES have 
recently adjusted the suspended solids requirements for discharging lagoons to 
allow for the algal problems. 

Controlled discharge lagoons are larger than continuously discharging ponds 
since they are designed to store wastewater flows for several months at a time. 
Effluent is discharged only during the fall and spring with enough wastewater 
being discharged at these times to provide storage for the following six months. 
Effluent discharged during the fall is usually of relatively good quality while that 
discharged in the spring is much lower. In the past, spring discharges have been 
made during periods of high stream flow to provide dilution for the lower effluent 
quality. 

The no-discharge lagoon is currently being used in the Helena planning 
area. This type of lagoon is designed for total containment of the wastewater flow 
and is being used at several developments in the area which do not have ready 
access to the municipal collection system. The wastewater volume entering such 
lagoons must be properly balanced by surface evaporation and bottom seepage. 
An inadequate design will result in a surface overflow, while excessive seepage 
and/or evaporation will lower the water level in the lagoon to the extent that 
insufficient water is available for treatment activity and for covering of bottom 
solids deposits. This creates odorous, unsightly conditions. 

If suitable soil and groundwater conditions are available, no-discharge 
lagoons can be designed to provide adequate wastewater treatment on an interim 


basis. In an urbanized area they are not usually thought of as a permanent 
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treatment solution. Theoretically, they have no surface discharge and therefore 
are not issued permits under the MPDES. However, these systems do have a 
subsurface discharge, and care must be taken to avoid situations which might 
result in contamination of the groundwater. 

b. Trickling Filters. Another form of biological treatment, trickling 
filters, utilizes a biomass growing on a fixed media such as coarse rock, to 
assimilate organic constituents from wastewater as it trickles over the media. In 
modern practice, high rate trickling filters normally utilize a rotating distributor to 
apply wastewater onto a bed of media six to eight feet deep contained within a 
circular basin. This method of biological treatment has the advantages of simple 
operation and stability under “shock loading” conditions. Disadvantages include 
high variability in BODs5 removals between summer and winter conditions and the 
relatively high costs of filter rock or substitute media. BOD5 removal efficiencies 
are generally lower than can be accomplished with activated sludge processes. 

A recent variation of the trickling filter now being used in Helena is the 
activated biofilter or oxidation tower. The process in use at the Helena plant 
uses a large bed of redwood lath, 14 feet deep, to support the biomass. Activated 
sludge collected in the final basin is recirculated through the tower, and a 
constant hydraulic load is placed on the media by varying the recirculation 
ratio. Advantages and disadvantages of this unit process are similar to those of 
the trickling filter. Cold weather performance of the oxidation tower is 
noticeably lower at the Helena installation. 

C. Rotating Biological Contactors. Rotating biological contactor (RBC) 
systems are marketed by several manufacturers under various trade names. These 
systems will be referred to as RBC systems. They are designed to fulfill the 
biological treatment function in a conventional treatment flow scheme which 
would include preliminary treatment, primary sedimentation, biological BODs5 
reduction, and final clarification. 

A rotating biological contactor consists of a large diameter drum of 
‘“thoneycomb-like”’ plastic media which is slowly rotated on horizontal shafts such 
that the media is partly submerged in the wastewater. The biomass that grows on 


the large surface area provided by the media reduces the BODs content of the 
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wastewater flowing through the RBC basins. These systems are designed so that 
aerobic bacterial cultures will be maintained on the media. Oxygen is provided as 
the media rotates through the air and the wastewater trickles over the biomass. 
While rotating biological contactors are really just a modification of the familiar 
trickling filter process, the larger available surface area and increased contact 
increases the number of bacteria that can be maintained in the system, resulting in 
a higher degree of treatment for RBC systems as compared to conventional 
trickling filters. 

Manufacturers are currently recommending that the RBC shafts be arranged 
in parallel flow patterns containing not less than four shafts each. Drums of about 
12 feet in diameter and up to 25 feet in length are currently being manufactured. 
Each shaft rotates in a separate basin compartment and is often individually 
housed under a fiberglass cover. 

As with trickling filters, RBC units are very simple to operate and tolerant 
of shock loadings, and head loss through the process is very low. The major 
disadvantage of this system lies in its limited oxygen transfer capability which 
could allow the RBC units to go anaerobic during periods of high organic 
loading. 

d. Activated Sludge. In an activated sludge process, organic material 
is assimilated by a biomass which is suspended in the wastewater rather than 
attached to a fixed media as in trickling filters. The wastewater flows through a 
basin containing a large population of suspended microorganisms. The mixture 
(mixed liquor) is aerated either by means of mechanical surface mixers or by 
bubbling compressed air through the liquid. During this aeration process, organic 
material is adsorbed by the biological organisms and utilized for food. Organisms 
contained in the aeration basin effluent are removed from the liquid in a final 
settling basin where they accumulate as sludge. A controlled portion of the still 
“active” sludge is recycled to the aeration basin (giving rise to the name 
“activated sludge’) while the excess is wasted. 

A prime attribute of the activated sludge process is its adaptability to many 
different types of wastewaters and/or operational requirements. It is capable of 
providing a high level of treatment with BODs5 removals in excess of 90 per cent 


commonly accomplished. Disadvantages of the activated sludge process are high 
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power requirements as compared to trickling filters or RBC, and high operational 
control requirements. The conventional activated sludge process can be difficult 
to control and is subject to upset by concentrated “shock” loads. Various process 
modifications such as complete mix, tapered aeration, step feed, and contact 
stabilization have been developed which reduce these difficulties. The present 
Helena treatment plant uses an activated sludge short term aeration basin 
downstream of its oxidation tower. 

e. Physical-Chemical-Biological Process. Wastewater treatment relying 
totally on physical-chemical processes is not a common practice and is normally 
used only where the raw wastewater contains toxic industrial chemicals which 
hinder biological treatment. However, the use of chemical coagulation and 
settling unit processes is sometimes the best way of upgrading biological 
treatment facilities. Such a physical-chemical-biological treatment system can 
provide the capability to produce almost any degree of treatment desired. 
Performance can be adjusted to counteract cold weather conditions and, although 


operationally complex, the system can be reliable if operated properly. 
E. LAND APPLICATION 


Various methods have been used to apply wastewater to a land site in 
order to achieve a higher level of treatment than can normally be obtained by 
conventional treatment methods, thus protecting a receiving water from 
undesirable pollutants and, in many cases, obtaining beneficial use from the water 
and nutrients by crop production. Land application techniques include: (1) 
irrigation (spray, ridge and furrow, and flood); (2) overland flow; and (3) 
infiltration/percolation. 

Prior to application to land, wastewater will undoubtedly require some 
degree of treatment. It is anticipated that any crop which would be grown in the 
Helena area would require no more than primary treatment of wastewater prior 
to land application for irrigation. Primary treatment facilities could consist of 
conventional primary basins or lagoons. Lagoons for primary treatment have 
several advantages, including lower cost and less costly operation and 
maintenance. Lagoons can also be oversized to provide wastewater storage when 


land application is restricted by weather. 
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Guidelines for preliminary design of land application systems are presented 
in the EPA Design Manual on Land Treatment. Typical wastewater application 
rates presented in the manual are 1/2 to 4 inches per week for slow rate 
irrigation; 6 to 16 inches per week for overland flow of lagoon effluent; and 4 


to 120 inches per week for infiltration-percolation basins. 


F. TREATMENT AND REUSE 


“Treatment and reuse” as used herein refers to wastewater management 
plans which eliminate, totally or in part, the discharge from a wastewater 
treatment plant to a receiving water, by substituting consumptive use to reduce 
the pollution load on the receiving stream. Some of the wastewater reuse 
applications currently being considered or implemented in various parts of the 
United States include: 


e Seasonal crop irrigation 

e Cooling and boiler feed water 
e Industrial process water 

© Groundwater recharge 

e Recreational lakes 

i) Golf course irrigation 

t Fish propagation 

e Nonpotable domestic use 


Direct reuse of treatment plant effluent for potable water supply has 
been receiving increased attention in recent years, but it is generally agreed that 
more research is needed on the treatment requirements and health effects of 
potable reuse. Such work is underway in the medical, scientific and engineering 
communities. Despite poor initial public acceptance, it appears probable that 
municipalities with severe water supply problems will seek to employ potable 
reuse in future years as treatment technology improves and the costs of new raw 


water development continue to increase. 
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Because of lower quality and treatment requirements, the economic 
outlook for nonpotable reuse is generally brighter than is the case for potable 
reuse. While the required effluent quality would vary to suit the type of 
nonpotable reuse, as a minimum, secondary treatment is usually prescribed. The 
benefits derived from any reuse application would be expected to offset any 
additional treatment costs and the costs of transporting the effluent to its point 
of use. These additional costs can be substantial, and favorable conditions, such 
as large water usage, an expensive or limited alternative water supply, and short 
transmission distances, must exist to make reuse economically feasible. 

With respect to Helena, the most promising wastewater reuse applica- 
tion appears to be seasonal irrigation of crops, parks, etc. 

Although year-round land application of wastewater is not cost-effective 
for Helena, the City may still be able to sell its effluent on a seasonal basis to 
farmers who would want to use this nutrient rich resource. Anticipated revenue 
from sale of effluent would be very low. To be saleable, the wastewater must be 
comparably priced with irrigation water supplied by the Helena Valley Irrigation 
District, which charges $5.85 per irrigated acre per year, based on 36 inches of 
water use. Using this cost, the maximum return Helena could expect for sale of 
three million gallons per day of effluent is less than $20 per day, and less than 
$4,000 per growing season. It is unlikely that any capital improvements to the 
plant could be constructed, operated, and maintained on such low revenues. 

Although feasible, it appears that the value of water has not yet risen 
to the point where reuse can be cost-effective compared to the existing fresh 


water resources. 
G. SOLIDS HANDLING 


Considerable volumes of sludge are produced by the various treatment 
processes utilized to improve the quality of the wastewater. This material when 
removed from the liquid flow has a relatively low solids content (1 to 5 per cent 
solids), and the solid fraction is very high in organics. Thus, its preparation for 
ultimate disposal usually involves stabilization of organics and, in some instances, 
water separation and volume reduction to avoid a nuisance at the point of 


ultimate land disposal. 
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There are several methods and/or processes available for stabilization 


of the sludge: 


e Heat conditioning 

) High lime treatment 

e High chlorine treatment (chlorine oxidation) 
e Anaerobic digestion 

e Aerobic digestion 

© Composting 

© Incineration 


Heat conditioning is a process whereby liquid sludge is subjected to high 
temperatures and pressures with or without the addition of air for about 30 to 60 
minutes. This tends to solubilize most of the organic constituents leaving only 
inert solids and those organics that are very hard to break down (cellulose). The 
residue that remains is very easy to dewater on vacuum filters and a very dry filter 
cake can be produced. The organics solubilized during the heat treatment process 
have been known to produce very foul odors and the “‘supernatant” represents a 
heavy organic load when recycled back to the head of the treatment plant. While 
treatment plants using this type of sludge stabilization process have few sludge 
handling problems, they are sometimes subject to odor problems, and other 
biological plant processes may be affected by the strong “supernatant” return. 

Sludge can be chemically stabilized using very high doses of lime to raise 
the pH to 11.5 or above and storing the sludge for a period of one to two hours 
prior to mechanical dewatering and landfilling. This process tends to have high 
operating expenses due to the large doses of chemicals required, although 
pathogenic bacteria can be effectively inactivated by this form of treatment. The 
high pH of the sludge cake renders it unsuitable for anything other than 
landfilling, a definite disadvantage since the fertilizer value of the sludge is never 


utilized. 
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The sludge stabilization process presently used in Helena is a chlorine 
oxidation process. This is a proprietary process by BIF, Inc., and uses a high dose 
(750-1500 ppm) of chlorine to disinfect and stabilize the sludge. The final 
product is ideally a light colored-nonputrescible material. Finished pH is usually 
around 2, and chlorides and chloramines are found in high concentrations. 
Although the fertilizer value of the sludge is still present, the detrimental effects 
of low pH and high chloride and chloramine concentrations limit the use of 
conditioned sludge as a soil additive for crop land. To date, nearly all installations 
of the system have used landfilling after dewatering as the ultimate sludge disposal 
technique. | 

Anaerobic digestion is another mode of sludge stabilization. When properly 
operated, two-stage anaerobic digestion provides a proven, effective means for the 
biological stabilization of the organic matter contained in raw sludge. In order to 
limit the necessary detention time in the anaerobic digester to 10 to 20 days, the 
sludge is kept completely mixed and is heated to approximately 95 F. Heating 
maximizes the biological activity while mixing ensures intimate contact between 
the organic food and the bacteria. About 50 to 60 per cent of the volatile matter 
in the raw sludge can be destroyed by the anaerobic organisms. Digestion 
depends upon the proper functioning of two types of bacteria that live in an 
environment devoid of oxygen. One type converts the organics in the raw sludge 
to volatile acids and the second consumes these organic acids producing a gas 
consisting of two-thirds methane and one-third carbon dioxide. After 10 to 20 
days in the complete mix primary digester, the digested sludge flows to a settling 
basin for thickening and decanting. This second basin can be a sludge thickener 
or a secondary digester. 

Sludge gas produced during anaerobic digestion has a heat content of 
approximately 600 Btu/ ft3, about two-thirds that of natural gas. This gas is often 
used to fire heat exchangers that keep the digesting sludge at the optimal 
temperature of 95-98 F. Usually, a surplus of gas is produced and it can be 
scrubbed of scum particles and hydrogen sulfide and then used for generating 
power, driving motors, or heating buildings. The quantity of gas generated may 


reach one cubic foot/day/population equivalent. 
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Aerobic digestion involves the biological degradation of sludge organics 
through the action of bacteria that flourish in an oxygenated environment. 
Studies have shown that the optimal temperature for aerobic digestion is about 
88 F and with proper insulation, sludge heat exchangers are not necessary since 
aerobic decomposition is exothermic. This process is very stable and is not upset 
as easily as anaerobic digestion. In addition, a high degree of organic stabilization 
can be achieved and supernatant returned to the head of the plant is low in 
strength compared to anaerobic digestion. However, aerobically digested primary 
sludge does not gravity thicken as well as anaerobically digested sludge which 
greatly increases subsequent sludge handling problems. Methane is not produced 
as an end product; the process is energy consumptive instead of energy producing. 

Another form of aerobic sludge digestion that is currently available is 
composting. This process usually involves mechanically dewatering the sludge on 
vacuum filters, belt filters, or filter presses and mixing the filter cake with a 
bulking agent such as wood chips, shredded refuse, or ensilage. The mixture is 
then shaped into piles or windrows and aerated either by mechanical forced 
aeration or by mechanically turning the piles with a windrow composter. The 
bacteria and fungi responsible for the organic destruction release energy during 
the digestion process which raises the temperature of the piles to about 150 F. 
This kills virtually all pathogenic bacteria and viruses, rendering compost a safe 
material with respect to disease transmission. Windrow composting is a proven 
practice, but the sludge should be digested prior to composting to minimize the 
severe Odor problems that can occur. If digestion is provided, then composting 
offers no economic advantages over the application of liquid digested sludge to 
the land since mechanical dewatering facilities, shredders, mixing equipment, 
separation equipment, and windrow turning machines would be needed in 
addition to a site and method for ultimate disposal. The aerated pile method of 
composting minimizes odor potential by drawing air through the pile and then 
processing this air to remove odors. 

Incineration is another stabilization method, but it is rarely cost-effective 
on a small scale and is normally used only in very large municipalities. 


Dewatering of the raw sludge by means of vacuum filters or filter presses must be 
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provided in order to minimize power costs. Furthermore, incineration has high 
operation and maintenance costs, and air pollution problems must be overcome. 
The sterile ash obtained has no agricultural value and must be landfilled. Heat 
drying of raw sludge would produce an agriculturally usable product, but the cost 
and operating problems would be similar to those associated with incineration. 

Once the sludge has been stabilized, it must be disposed of in an 
environmentally sound yet economical manner. Except for certain coastal 
cities, all sludge is eventually returned to the land for disposal. Therefore, sludge 
management boils down to how the sludge will best be incorporated into the soil. 

Landfilling of liquid or dewatered stabilized sludge is an acceptable disposal 
practice when the sludge is mixed with the refuse prior to burial. Leachate can be 
a problem, however, unless the operation is properly controlled such that the 
sludge is not indiscriminately dumped at the site. Although an acceptable 
method, landfill user charges could make this a very expensive method and the 
nutrient value of the sludge is wasted. 

Land application of sludge is an effective and economical means of sludge 
disposal and the organics, water, and nutrients in the sludge make this an 
excellent soil conditioner. The sludge does have a low nutrient content as 
compared to commercial dry fertilizers which contain about 20 per cent nitrogen 
(as N), 10 per cent phosphorus (as P2705), and 5 per cent potash (as K7O) on a 
dry weight basis. In contrast, digested wastewater sludge contains about 3 per 
cent nitrogen, 2.5 per cent phosphorus, and 1.0 per cent potash. Nitrogen is the 
main nutrient of concern. Since most of the nitrogen in the sludge is in the 
organic form, only about 30 per cent of the nitrogen applied to the soil will be 
available within one year of the application. This slow release of organic nitrogen 
to the ammonia and nitrate forms that can be used by the crops ensures a 
constant supply of nitrogen over the entire growing season. Care must be taken, 
however, so that too much nitrogen is not applied to an area. Excess nitrogen can 
be leached out of the soil and into groundwater as nitrates. 

One of the most valuable constituents of wastewater sludge is its organic 
content as a soil conditioning agent. Organics increase the water holding capacity 


of sandy soils and improve the aeration of tight soils. Organic addition builds up 
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the humic content of the soil which increases the structural stability making the 
land more resistant to wind and rain erosion. The injection of anhydrous 
ammonia to fertilize the land does not offer such additional benefits. 

Application of liquid sludge to the land, through either tank truck 
spreading or injection, has an additional benefit in that water is applied to the 
ground along with the sludge. Beyond its inherent value to the crops, the water 
leaches the sludge down towards the root zone, reducing the time before which 
the nutrients are readily available for plant uptake as compared with application 
as a solid (drying beds, composting) or a semisolid (vacuum filtration). It is 
generally not practical to inject sludge onto land growing crops, since the 
equipment used would destroy the crop. Normal procedure is to use two or more 
parcels of land, cropping and injecting sludge in alternate years. 

Two concerns often mentioned in regard to the application of sewage 
sludge to the land are heavy metal toxicity and the spread of pathogenic bacteria. 
Much has been written on these subjects and a long dissertation is beyond the 
scope of this report. However, these concerns will be briefly touched upon in the 
following paragraphs. 

With regard to heavy metals, there have been no documented reports of 
heavy metal toxicity to crops as a result of the application of wastewater sludges. 
This includes European and Australian experiences where high loadings have been 
applied over a long period of time. Heavy metals must be taken up by the plants 
before they can be toxic to the crops, and there are many mechanisms by which 
metals become tied up or inactivated in the soil such that they are unavailable to 
the crops. Although not all of the inactivation mechanisms are completely 


understood, some of the more important ones are felt to be the following: 


@ Precipitation of the metals as insoluble phosphates, hydroxides, 
and oxides. 
e Chemical combination of metals with the organics contained in the 


sludge (chelation). 


e Certain heavy metals are strongly adsorbed by clay particles. 
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© The cation exchange capacity of the native soils inactivates heavy 
metals by removing them from the soil-water solution. 


e Adsorption of heavy metals onto hydrous oxides of iron, aluminum, 
and manganese. 

All of these mechanisms work to prevent the uptake of metals by the crops. 
The inactivation of the metals also prevents any possible heavy metal 
contamination of the groundwater. Reducing the uptake of metals will also 
diminish potentially harmful food chain effects from cadmium. This metal has 
been singled out because it can be harmful to animals and humans who consume 
the crop while the crop itself will show no ill effects. A case in point occurred 
recently in California, where high cadmium concentrations were discovered in 
lettuce which had been grown on fields treated with sludge. It is recommended 
that periodic heavy metal determinations be made on crop tissue from both 
control and sludge amended soils to ensure that metals are not being incorporated 
into the plants. In addition, it is recommended that no root or leaf type vegetable 
crops be grown on sludge amended soils. 

With regard to concern about the spread of pathogenic organisms through 
the application of sewage sludge, while anaerobic digestion normally destroys 
many of the pathogenic organisms, some are still viable when the sludge is 
applied. Most experts feel that application of sludge to the land poses little 
hazard where crops are grown which have their edible parts above the ground 
(corn, wheat, etc.). A greater hazard exists for crops such as carrots and lettuce 
or perennials such as alfalfa where the edible portion may come in contact with 
sludge amended soil or the sludge itself. With regard to local perennial crops to 
which sludge will be applied, it is recommended that 3 months elapse between the 
time of the last sludge application and consumption of the forage or hay by 
livestock. If a sludge management program becomes fully operational, it may be 
desirable to perform tests for pathogens to determine pathogen die-off rates for 


Helena’s specific climatic conditions. 
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H. INDIVIDUAL TREATMENT SYSTEMS 


The treatment systems previously discussed are each suitable for use 
with a central collection system. There are, however, large portions of the 
planning area where central collection systems cannot be economically justified. 
In these areas, individual systems are required to treat domestic wastes. 

The most common individual treatment system is the septic tank combined 
with a conventional drainfield. In the septic tank, solids are separated from the 
water by settling and floating. Biological reduction of the organic material occurs 
anaerobically in the several compartments of the tank. The water flows from the 
tank to a drainfield, where it percolates into the soil. As the water percolates 
through aerated soil further biological action breaks down the dissolved pollutants 
still present. The drainfield is constructed of drain tiles laid with open joints, or a 
perforated pipe. The size of the drainfield is governed by the percolation capacity 
of the soil and by the amount of water to be disposed of. 

The septic tank system is, in itself, very reliable. Proper maintenance of the 
tank requires removal of solids before they build up to a point where they are 
flushed out to the drainfield. The ideal pumping interval varies from six months 
to three years. Pumping of septic tanks in the Helena Valley is performed by four 
private haulers. Interviews with the haulers indicate the typical pumping interval 
in the area is approximately three years. Several of the businesses try to schedule 
their customers on a regular basis and solicit business at three year intervals. Such 
a system works moderately well in the valley. If properly maintained, septic tank 
replacement is required only because of structural failure, or because additional 
use requires a larger tank. A potential cause of tank failure is corrosion of steel 
septic tanks which have been used in the Helena Valley. 

While septic tanks are quite trouble-free, drainfields can and do fail in a 
number of ways. If the field is too small, overloaded hydraulically, or located in 
“tight” soil, the water will not percolate downward, but will instead rise to the 
ground surface. The polluted pool thus formed can be an odorous health hazard. 
Another mode of drainfield failure occurs in gravelly or shallow soils, or when the 


groundwater level rises near the drainfield. In each case, the water is not held in 
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aerated soil long enough for proper treatment, but flows directly to the ground- 
water reservoir, where no further treatment occurs. The result is groundwater 
pollution. 

Several improvements to the conventional drainfield have been developed: 
evapo-transpiration systems, mounded systems, and alternating drainfields. 
Each is designed to solve a particular problem. Evapo-transpiration systems use a 
vegetated mound of soil to remove the water by plant usage and evaporation. 
Such a system is impractical in a climate such as Helena’s, where proper treatment 
cannot occur during cold seasons. 

Mounded systems are essentially conventional drainfields built aboveground 
in a mound of soil. Such a system is used where groundwater is near the surface, 
where “tight” soils are encountered, or where coarse soils or rock occur near the 
surface. The mound allows biological treatment of the sewage in an aerated soil 
before entering the groundwater. 

Alternating leach fields are used in soils of low permeability, which tend to 
“clog” with organic slimes under continued usage. In such a system, two or more 
drainfields are built, and used alternately. During the resting period, the slimes 
break down, and the percolation capacity of the soil increases to acceptable levels. 

Even though performance of septic tank/drainfield systems is reliable, 
and they require a minimum of maintenance, treatment performance of septic 
tanks may not be adequate in certain applications. Even a well operated system 
will discharge pollutants to the soil; BODs and fecal coliform bacteria are 
effectively removed in the soil itself. Nitrates, however, can be carried downward 
into the groundwater with little or no removal. The USGS report Water 
Resources Investigations 32-73, in describing the groundwater of the Helena 
Valley, states that although pollutant levels are low, it is possible that increased 
numbers of septic tanks ‘“‘. . . may result in the degradation of the quality of the 
ground water to a point at which a potential health hazard is created”. 

Several additional alternatives exist for individual waste management 
systems. The holding tank/honeywagon system is one alternative. In such 
a system, wastes from one or several houses flow to a storage tank, which is 


drained by a pumping truck at frequent intervals, usually weekly. This system has 
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numerous disadvantages. The system is costly, especially where housing density is 
low; unreliable, especially in winter when road conditions are poor; unsightly ; and 
odorous. In addition, the system provides no treatment to the waste, which must 
be trucked to a treatment plant. For these reasons the holding tank/honeywagon 
system is not considered for the Helena Valley. 

Wastewater separation, water conservation, and recycle systems are other 
alternatives which could be considered. Water conservation has been discussed 
earlier. Separation and recycle of wastewaters would each involve modification to 
plumbing in already existing houses; recycle or reuse of water would also require a 
market to be found for the wastewater, or the cleaner portions, if separated. 
Each of the systems would be unwieldy to initiate, and would require continual 
cooperation of the public, which would realize no apparent benefits. For these 
reasons, such alternatives are deemed to be unworkable for the Helena Valley and 
are dropped from further consideration in this report. 

If nonsewer alternatives to present individual treatment systems are 
required, only improvements to septic tanks/conventional drainfield systems such 
as mounded systems and alternating leach fields will be considered. Several 
alternatives to present individual treatment systems involve the use of sewers. 
In addition to conventional gravity sewers, the use of pressure sewers and vacuum 
sewers has been widely publicized recently. 

A pressure sewer system consists of a network of small PVC collector mains 
in place of conventional gravity sewers. The pressure mains carry sewage flow 
under pressure from grinder pumps located in each household served. Vacuum 
sewers use small collector mains also; each is placed under negative pressure by 
central vacuum pumps, and sewage is “sucked” through the lines to a central 
treatment plant. Each house connection is furnished with a special device to 
maintain vacuum in the mains and still allow conventional drain-waste-vent 
systems in the house. 

The primary advantage of each of these systems is potentially lower first 
cost, due to smaller sewer main sizes and their flexibility to follow natural 


topography. It is felt, however, that both systems are less than satisfactory in 
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terms of reliability, maintenance, and longevity. Pressure systems require a grinder 
pump in each household. Breakdown of the unit or loss of electrical power 
renders the system unusable. The use of such collection systems would not be 
recommended unless there were no other feasible option. Gravity sewers have 
none of the drawbacks of pressure sewers or vacuum sewers. Properly installed 
gravity collection systems will cost more initially, but can be expected to deliver 
a longer service life with lower operation and maintenance costs, and with no 


sacrifice in dependability. 


IV-22 








Caper: rapa nein telge wi ome sions cunning 
rewod (eats toleaoh ver fama, belt Yo awobdesna Dieeleeite 
sd ton. yhoo, aatieteye me ligsbios hou, to sepogi lh. cokstecyaite 
quutliziowae Vii at) solide) didteudt roAto. on ew wrod ecole 1 
iit coy, TOA be 2 A ry? Aiusueas? Ww LAWRE, Slee 40) ‘ty aadoodwenb peep 
HHe) of bsiogye2 2d NAR hare lain storm sao Bw eS S02 Y 
a dinv ‘bre 09469 nareniaebiings bee woltesaye quvred, dliw ‘it oa 19 
ude beseeb mt 9: 










Dye a 












oe Rare 


teow 








V. DESCRIPTION OF ALTERNATIVES 


« 


The purpose of this report is to develop a long range plan for sewerage 
management within the Helena Valley. Although several separate collection 
systems are presently located within the area, it is felt that a proliferation of 
many small collection/treatment systems may not be in the best interest of the 
area. Use of numerous lagoon systems and small package treatment plants 
frequently results in poor maintenance of each, with resulting poor treatment 
efficiency. Central treatment of sewage is capable of better overall treatment 
efficiency, and of reduced cost through the economies of large scale systems. 
With these factors in mind, this report will examine various alternatives, several of 


which are directed toward regionalization of sewage treatment. 


A. WEST HELENA VALLEY AREA 


The topography of the West Valley area presents several alternatives for 
wastewater collection and disposal. As described in earlier sections of this report, 
the ground lying generally north of Custer Avenue slopes northeasterly away from 
the existing gravity collection system in Helena. This area is presently the subject 
of intense pressure for development and it is expected that much growth over the 
next 20 years will locate within this area. Recent new residential and commercial 
construction activity tends to bear out this assumption. 

Because of current restrictions on lot size, present development in the area 
is served adequately by septic tank/conventional drainfield systems. There are 
malfunctions of the systems, usually attributable to lack of proper maintenance. 
Deterioration and failure of steel septic tanks have also been an occasional 
problem. A system of annual or biannual inspections could be instituted to insure 
proper maintenance of septic systems. An inspection and any required repairs 
would be required prior to renewal of a user’s permit or license. Such a system 


could be managed by the local health department. 
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Several drainfields are located in areas of seasonal high groundwater. 
These systems have recurring problems directly related to saturated subsurface 
conditions. The installation of mounded drainfield systems would be required to 
solve problems with high groundwater. 

As housing pressure becomes more intense and septic tanks become more 
numerous, the pollutant load entering the groundwater from private systems 
will increase. At some point in the future, the concentrations of nitrates, 
chlorides, pathogens, and other pollutants in the groundwater may become 
critical due to the lack of sufficient soil treatment capacity for the applied 
pollutant loads. This groundwater may no longer meet the minimum criteria for 
drinking water, outlined in EPA interior primary and secondary drinking water 
regulations. The water will become nonpotable. Central distribution of drinking 
water as proposed in the Water System Improvement Program and Master Plan 
would avoid the health hazard, but would not eliminate the groundwater 
pollution. The only way groundwater pollution can be eliminated is by removing 
the wastewater and treating it elsewhere. 

The potential health effects of a polluted water supply cannot be taken 
lightly. Although it is sometimes difficult to confirm that a disease is, in fact, 
waterborne, numerous outbreaks of disease have occurred recently in Montana 
where polluted drinking water was the most likely source of contamination. 
Such outbreaks occurred at a ski resort, near Libby, near Great Falls, near 
Kalispell, and in the Gallitin County area. In each case, the disease outbreak 
affected many people. 

Once pollution of the groundwater has occurred, the effects are long 
term and are not likely to disappear, even if the pollution source is removed. For 
this reason it is important that, if the groundwater is to be used in the future as a 
potable water supply, care should be exercised in preserving its desirable qualities. 

A sound evaluation of periodic groundwater sampling programs in the 
Helena Valley will enable local people to predict the approximate time that 
groundwater will no longer be acceptable as drinking water. Construction of 


sewers should be completed before that time. 
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A groundwater sampling program is planned by the City-County Health 
Department in conjunction with USGS. The report will sample and analyze 
water quality in the West Helena Valley, but results of the report are not expected 
until the latter part of 1979. 

For purposes of comparison of alternatives, this report assumes there 
will be groundwater in the area which will no longer meet the primary drinking 
water standard for nitrate concentration of 10 mg/l, by the year 1990. This 
assumes that new developments will continue the use of present methods of waste 
disposal. At that time, a waste collection system and central treatment will be 
needed in order to eliminate the possibility of such a health hazard. Until that 
time the present system of individual septic tanks and scattered lagoons will 
continue to be used. 

Because of the sloping terrain, all alternatives for wastewater collection and 
disposal for the area involve northward development of a gravity collection 
system, concentrating the flows at a point near the intersection of Interstate 15 
and Sorenson Road. As may be seen on Figure 1, a system of main and trunk 
sewers is proposed to provide gravity service to the area. 

The proposed sewers would collect waste flows from the more heavily 
populated portion of the West Valley, and concentrate the flows for further 
handling. This system of sewers would provide sewer service to an area which will 
accommodate more than the growth projected for the next 20 years. _ Instal- 
lation of main sewers, staged as necessary, will minimize or eliminate the present 
proliferation of private lagoons and septic tanks in the area. The goal of these 
collection facilities is to provide the means for attacking the area’s waste 
management problems as economically as possible and in an environmentally 
sound manner. 

It has been projected that 3,100 persons will locate in this area over the 
next 20 years in addition to the 3,200 persons presently living in the area. Of the 
6,300 persons living in the area, it has been projected that by the year 2000 
approximately 4,900 persons will live in areas where sewers could be justified. 
The following table shows the projected growth and future flow contributions 
from those areas in the West Valley which may require a central collection 


system. 
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1985 
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R995 


2000 


TABLE 10 
WEST HELENA VALLEY PROJECTED FLOWS 


Estimated Flow Contributions 


Projected Average Maximum 
Population Day Rate 
mgd mgd 
2,100 | 0.23 0.58 
2,400 0.26 0.65 
3,600 0.40 1.00 
4,900 0.54 130 


With regard to treatment of wastewater in the West Helena Valley six long 


term alternatives will be considered: 


Alternative No. 1. This alternative calls for pumping the wastewater 
to Helena’s wastewater treatment plant where it would be treated 
and discharged. A force main would carry the wastewater south 
from the pumping station to the Custer Avenue sewer at the north 
city limit of Helena. 


Alternative No. 2. Treatment and discharge of the wastewater 
near the point of collection will also be evaluated. Secondary 
treatment using a package plant will be the method of treatment 
used for this alternative. Discharge would probably be to Ten Mile 
Creek. 


Alternative No. 3. This alternative will evaluate a slow rate irrigation 
system. It is assumed that land suited for this process can be found 
within a two mile radius at the point of collection. Recent EPA 
design criteria call for a minimum of primary treatment before 
the wastewater is used for irrigation. Winter storage requirements are 
such that the storage lagoons will provide secondary treatment of the 
wastewater in most cases. A ridge and furrow distribution irrigation 
system was chosen over a spray irrigation system in order to reduce 
the possibility of aerosal contaminants. 


Alternative No. 4. This alternative evaluates the use of a non- 
discharging lagoon. Suitable land is assumed to be available within a 
two mile radius from the point of collection of the wastewater. The 
lagoon would be lined to meet present lagoon design criteria in the 
State. 
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& Alternative No. 5. A rapid infiltration (infiltration-percolation) 
process would be employed in this alternative. A preliminary 
investigation showed that suitable soil may exist approximately 
4-1/2 miles to the northeast of the point of collection. Primary 
treatment would occur in a lined lagoon, sized to provide four 
months’ winter storage volume. 


® Alternative No. 6. Continuation of the present system is another 
possible solution. As discussed earlier, it is anticipated that the 
present system may, at some time in the future, contaminate the 
groundwater until it is no longer potable. 


B. MUNICIPAL WASTEWATER TREATMENT PLANT 


Le LIQUIDS PROCESS. Present and predicted future capacity and 
performance of the facility are adequate to serve the projected service population 
for the remainder of the study period. No expansion of capacity can be justified 
for the treatment plant at this time. No alternatives to the present liquid process 
will be examined; however, several recommendations pertaining to the treatment 
facility will be made. The construction of recommended facilities at the plant site 
will increase the reliability of the process and insure the level of performance 
presently experienced. 

The first improvement is addition of suitable flowmetering equipment. 
A float-operated indicator/transmitter is presently installed upstream of the 
Cipolletti weir in the chlorine tank; connection of the present recorder-totalizer 
to that indicator/transmitter would provide suitable metering. It is recommended 
instead that new indicating, totalizing, and recording equipment be installed to 
measure effluent volume with the existing Cipolletti weir. The existing Parshall 
flume instrumentation should be calibrated, if possible, and retained as a check on 
the weir measurements. 

A second recommended improvement is the addition of another primary 
clarifier, identical in size to the present, and the necessary appurtenant work. 
Addition of a second primary clarifier will provide flexibility of operation, insure 
the desired standby capacity, and provide better treatment at high flow rates. 

With the addition of a second primary clarifier, scum handling facilities 
should be constructed which are adequate to serve both primary clarifiers. A new 


scum manhole is recommended for construction at the existing primary clarifier. 
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Another area of concern with the treatment plant is the present power 
supply to the plant. A single 12 kV feeder enters the plant, and a single 
transformer is supplied to serve the plant with 480 volt, three phase power. To 
meet EPA reliability requirements and to insure continued plant performance, a 
second power feed to the plant should be supplied. The two power feeds should 
be interlocked to automatically switch to the alternate if the power feed in service 
should fail. 

The final recommended improvement for the liquid process portion of the 
treatment plant is the addition of scum baffles and skimmers in the existing 
final basins. This added equipment will insure that floating solids will be 
efficiently removed from the effluent before passing out of the plant. Scum 
storage manholes and a pump station housing suitable pumping equipment will be 
required to remove the scum to the sludge holding tanks. Treatment of scum 
solids would be affected in combination with sludge solids, to be discussed in the 
following section. 

Po. SOLIDS HANDLING. Helena’s present wastewater treatment plant 
has recently had problems with solids handling. A local engineering firm has 
designed additions to the sludge drying beds which are expected to solve the odor 
problems occasionally: being experienced. Several other sludge management 
systems were discussed in Chapter IV. 

The combinations of processes for sludge handling are too numerous 
to be evaluated in detail in this report. Therefore only the most feasible, based on 
experience with similarly sized plants and sludge quantities, will be examined in 
this chapter. Some background on alternative selection may be warranted. 

Of the various types of mechanical dewatering equipment available on the 
market today, belt filters were chosen in all the mechanical dewatering 
alternatives. Numerous recent reports and articles have gone through a detailed 
analysis of costs for various mechanical dewatering equipment and indicate that 
belt filters are generally the most cost-effective when compared to vacuum filter 
and plate and frame filter presses. Likewise, centrifuges have been selected as 


sludge thickening devices instead of gravity or dissolved air flotation thickeners. 
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Subsurface injection of sludge was used in two alternatives as a final 
disposal method. This process has also been shown to be successful where land 
values are not at a premium as is the case in Helena. 

Sludge stabilization process alternatives include chlorine oxidation, 
anaerobic digestion and high liming. Continued use of the Purifax unit was 
evaluated not only for the present system but also when two other final disposal 
techniques were employed in order to evaluate all possible ways to make use of 
this previous investment. Anaerobic digestion and high liming are other 
stabilization processes which might be cost-effective for the present and projected 
conditions. 

The following combinations of processes were considered for the City of 


Helena: 


Alternative No. 1. This alternative is basically a continuation of the existing 
sludge handling system which was described in Chapter II. A process 
schematic is presented on Figure 6. 


Alternative No.2. This alternative examines the continued use of the 
Purifax system. During the summertime the sludge will be neutralized by 
additions of lime and will be pumped through buried pipeline to an 
injection site assumed to be located on City owned land within two miles of 
the treatment plant. At the injection site the sludge will travel through a 
flexible hose attached to an injector unit carried by a small crawler tractor 
which will incorporate it into the soil. In the winter when the injection site 
is frozen, the sludge will be held in lagoons at the plant site providing 6 
months’ storage until springtime when it will be neutralized by lime and 
pumped by dredge to the injection site. A process schematic is presented on 
Figure 7. A building will be provided at the treatment plant to house lime 
storage and feed equipment and pumps. 


Alternative No. 3. This alternative again retains the Purifax unit. Sludge 
discharged from this unit would be neutralized and conditioned with lime 
and polymer or ferric chloride. It would then be thickened by 
centrifugation and dewatered using a belt filter. Filtered solids would be 
hauled to landfill in covered “dumpsters”. A building would be provided 
to house the dewatering equipment and dumpsters, in addition to chemical 
storage and feed facilities. A process schematic is presented on Figure 8. 
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Alternative No. 4. This alternative would discontinue use of the Purifax 
stabilization system. Two new high rate primary digesters 50 feet in 
diameter with a 25 foot sidewall depth, and a digester control building 
would be added. The existing sludge holding tanks, assumed to be 
structurally adequate, would be fitted with gas holder covers and converted 
to secondary digesters. Provisions for decanting from the secondary 
digesters would be added. Waste activated sludge would be thickened by 
centrifuges from approximately 0.8 per cent solids to about 4 per cent 
solids prior to digestion. Centrifuges could be housed in the new digester 
building, or in the existing Purifax building. 


The digested sludge would be applied to land by subsurface injection 
as described in Alternative No. 2 except that chemical neutralization of the 
sludge would not be required. A process schematic is presented on Figure 9. 


Alternative No.5. This alternative calls for anaerobic digestion of the 
sludge as in Alternative No. 4. Instead of subsurface injection, this 
alternative calls for mechanical dewatering of the sludge and hauling to 
landfill in dumpsters. A polymer feed system would be used to condition 
the sludge before it is applied to a belt filter press. As in Alternative No. 3, 
a building would be provided to house the dewatering equipment and 
dumpsters. A process schematic is shown on Figure 10. 


Alternative No. 6. This alternative would discontinue use of the Purifax 
unit and lagoons. Sludge would be treated with sufficient amounts of lime 
to raise the pH to 11.0 or more. This could be done in the existing sludge 
holding tanks. Treated sludge would be held for several hours to provide an 
effective stabilization. Sludge pumps would recirculate the tank contents 
to provide mixing. Waste activated sludge would be thickened before the 
lime stabilization process by centrifuges from 0.8 per cent solids to about 
4 per cent solids. After the high lime treatment, the sludge would be 
dewatered on belt presses as in Alternative No. 3. A building would be 
provided to house lime storage, lime feed equipment, dewatering 
equipment, and dumpsters which would be used to haul dewatered sludge 
to the landfill. A process schematic is presented on Figure 11. 


Each of the above alternatives was considered for further study in this 
report. Estimates of capital costs and annual operation and maintenance costs for 


each of the alternatives are presented in Chapter VI. 
C; MUNICIPAL COLLECTION SYSTEM 
Projected growth for the City of Helena will occur, for the most part, at 


the edge of presently developed areas. The Helena Area Economic/Demographic 


Study predicts almost no growth through the year 2000 for those supra-zones 
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which are wholly within established neighborhoods in Helena. Only the zones at 
the edge of town which are partially developed show substantial growth, as may 
be expected. These zones and projected growth areas lie to the immediate west 
of Helena, to the south, and southeast. The areas to the south and southeast lie 
within present city limits, and will be provided with conventional gravity sewage 
collection systems tied to present trunk lines when developed. Trunk capacities 
have been examined, and are adequate, as explained in Chapter II. 

However, the area west of Helena is a somewhat different story. About 
1400 acres of developable land lie in the area; most of the lots in the area would 
be very desirable. The area is not within present city limits; therefore, present 
policy of the city would not allow the sewering of the area. 

The alternative for the area west of Helena, then, is whether or not to 
provide sewers. As shown earlier in Chapter II, the Custer Avenue trunk sewer 
would not have sufficient capacity to serve this area. Sewering in the area west of 
Helena would require not only collector sewers but also the construction of a 
relief sewer or replacement sewer along Custer Avenue. 

The alternative to sewering the area west of Helena is to continue 
to allow growth under the present system. Each home would be served by a 
septic tank/drainfield system; if central water supply is used, lots would be 
one-half acre or larger. Homes using private wells for water supply would require 
one acre minimum size lots. 

Performance of the present collection system in Helena was discussed in 
Chapter II. It was shown that only a few sewers exist which are calculated to be 
near their capacity at peak flow. 

The two sections of sewer north of the Capitol complex which are 
designated on Figure 2 as problem areas have been laid at much flatter grades 
than upstream and downstream sections. The solution to this problem is to relay 
the problem sections along with a one-block portion of sewer on either side; 
all lines would be laid at the same uniform grade. There is sufficient fall in each 
three-block section to eliminate the present maintenance problems by this 


method. 
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The other area where sewer improvement is required is the western portion 
of the Custer Avenue trunk. This portion of sewer, from Benton Avenue west, 
does not have sufficient capacity to accommodate future growth to the west of 


Helena. A parallel relief sewer is recommended in this area. 


D. PRIVATE TREATMENT SYSTEMS 


As described earlier, private treatment systems within the planning area are, 
for the most part, individual septic tank/drainfield systems. Those areas not 
served by septic tanks are served by small community collection systems and 
lagoons. 

The West Valley area was discussed previously in Section A of this chapter. 
The remainder of the study area which lies outside the Helena service area is not 
expected to receive sufficient growth in the next 20 years to require any change 
from the present system of wastewater management. 

The few alternatives which could be considered-additional lagoons, package 
treatment system, pressure sewer systems, etc., would provide no significant 
improvement in treatment efficiency, nor any reduction in potential health 
hazards when compared to present systems, at present housing densities. The 
septic systems in use are expected to provide adequate treatment throughout the 
remainder of the study period. Septage produced should continue to be hauled to 
the present Helena wastewater treatment plant, and be treated with sludges 
produced there. 

The area immediately east of East Helena is expected to develop heavily 
in the future. If the proposed lagoon systems are not adequate, sewage from this 


area should be treated in the nearby East Helena system. 
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VI. COSTS OF ALTERNATIVES 


In this chapter costs will be presented for each of the alternative discussed 
in Chapter V. Although costs for each alternative were estimated separately, 
several references were used extensively in preliminary design and cost estimating 
in addition to data from the Black & Veatch estimating department and 
information supplied by equipment manufacturers. Particularly useful 
publications include: Costs of Wastewater Treatment by Land Application, 
EPA Publication 430/9-75-003; Construction Costs for Municipal Wastewater 
Treatment Plants: 1973-1977, EPA Manual MCD-37; Construction Costs for 
Municipal Wastewater Conveyance Systems: 1973-1977, EPA Manual MCD-38; 
and Analysis of Operations & Maintenance Costs for Municipal Wastewater 
Treatment Systems, EPA Manual MCD-39. 


A. WEST HELENA VALLEY AREA 


1. TREATMENT. In order to judge the adequacy of the present Helena 
wastewater treatment plant it will be necessary first to reconcile the alternatives 
available for wastewater disposal of flow contributions from the West Helena 
Valley area. Table 11 shows a comparison of costs for disposal of flows for each of 
the alternatives discussed in Chapter V. 

Comparisons are made using an interest rate of 6-7/8 per cent. A two year 
construction period is assumed with full completion in the year 1990. Treatment 
facilities are sized for year 2000 conditions, but each is expandable to serve future 
growth. Approximately 4,900 persons would contribute to the flow in the year 
2000 while about one-half of that number would be connected in the year 1990. 
Remaining value in the year 2000 was computed using assumed lives of 30 years 
for the pump stations, 50 years for piping, lagoons, roads and fencing, and 20 
years for the package treatment plant and other process equipment. Annual O&M 
costs are assumed to be proportional to population growth. This is especially true 
for pumping costs and treatment plant user fees, the largest parts of the annual 


costs. 
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As can be seen from the table, Alternative No. 1, central collection 
combined with pumping into Helena’s Custer Avenue sewer, is the most 
cost-effective alternative. Treatment and discharge of wastewater (Alternative 
No. 2) as shown in the table has a present worth nearly 75 per cent higher than 
Alternative No. 1. This is due in part to the higher initial capital costs of 
constructing a package treatment plant. A large portion of annual O&M costs for 
Alternative No. 1 consists of the estimated user fees that would be required to 
offset increased treatment costs at the existing treatment plant. 

Costs for the land application system were generally higher due to high 
capital cost. Major costs for Alternative No. 3 include costs for purchase of land. 
Recent EPA regulations would allow the cost of land to be inflated at 3 per cent 
per year, which would further increase the cost of Alternative Nos. 3, 4, and 5. 
Approximately 230 acres would be needed for low rate irrigation at an 
application rate of one inch per week, eight months of the year, using a ridge and 
furrow application system. This would apply about 36 inches per year of 
irrigation water, similar to other irrigated cropland in the area. Storage facilities 
would be required to store up to four months of wastewater flow. Field 
preparation, distribution piping, distribution pumping, and roads and fencing 
were also included as costs, as were costs for an expandable pump station with an 
eventual firm pumping capacity of 1.4 mgd, and a 12 inch force main 2 miles in 
length. 

Costs for Alternative No. 4 include the cost of building a 180 acre system 
of nondischarging lagoons. This lagoon system was sized for a net evaporation 
rate of 20 inches per year and a percolation rate of 23 inches per year. The 
lagoons would be lined with bentonite in order to achieve the stated percolation 
rate. The force main and pump station required are the same as for Alternative 
No. 3. 

Costs for Alternative No. 5 include a 12 inch force main 4-1/2 miles 
long and a pump station with firm pumping capacity of 1.375 mgd. The 
infiltration basin was sized assuming an application rate of 6 inches of wastewater 
per week. The primary lagoon would be lined with bentonite and was sized so 
that the total basin volume would be sufficient to store 4 months of wastewater 
flow. The cost of a 200 foot buffer area was included in all three land application 


alternatives. 
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ze SEWERS. Sewers will be the main cost of any proposed alternative 
for the West Helena Valley. Each of the five alternatives proposed will require 
sewers to be constructed in the valley. A layout showing the major trunk sewers 
is shown on Figure 1. Cost estimates were also made for collector sewers needed 
to complete the system. Individual house connections were not included. Design 
of trunk sewers was based on the condition that the sewers would flow half full 
in the year 2000. Collector sewers would be a minimum of 8 inches in diameter. 
Capital costs are estimated to be $1,800,000 for the trunk sewer system shown. 
Collector sewer costs will be highly dependent on housing density. If the 
projected population growth occurs on one acre or one-third acre lots, the 
collector sewers are estimated to cost $4,510,000 and $660,000, respectively. 
Ultimate development of the area should fall within the range. O&M costs were 
estimated to be $30,700 annually. 


B. MUNICIPAL WASTEWATER TREATMENT FACILITIES 


A, LIQUIDS PROCESS. As discussed in. Chapter V, the present 
treatment plant has sufficient capacity to handle flows projected through the 
planning period. No additions are required to upgrade the hydraulic capacity or 
treatment performance of the plant. Several improvements are desirable, 
however, in order to increase the reliability and flexibility of the treatment 
facility, as described in Chapter V. 

The costs for each of the recommendations are presented in Table 12; 
note that almost all the cost involved is capital cost for new construction. 
Increases in operation and maintenance costs will be minor. Figure 12 shows 
possible locations for the major improvements. 

The capital costs presented in Table 12 represent estimates of the total 
expenditures required to complete installation of an improvement. Capital costs 
of adding a primary clarifier include the basin and equipment, influent and 
effluent piping, site work, in addition to modifications to scum handling at the 


existing primary basin. 
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TABLE 12 


HELENA WASTEWATER TREATMENT PLANT 


COST OF IMPROVEMENTS 
Annual 
Capital Cost O&M Cost 
$ $/yr 
New Primary Clarifier 270,000 13,000 
Instrumentation 6,000 300 
Skimmers for Secondary 
Clarifiers | 105,000 2,500 
Standby Power Supply 66,000 0 
Subtotal 447,000 15,800 
Contingencies (20%) 89,400 
Engr., Admin., Legal (10%) 44,700 
Total 581,100 


Costs presented for final clarifier skimming equipment include not only the 
necessary equipment modification and scum baffles, but also scum storage 
manholes, pumping station, and six inch discharge line. 

Costs of standby power feed to the plant were partially furnished by 
Montana Power Company, and include a second feed line and standby 
transformer. Suitable electrical interlocks, underground feed wiring, and plant 
switchgear would also be required. 

The cost of upgrading flow measurement instrumentation includes replace- 
ment of the indicator-recorder-totalizer on the plant control panel, and necessary 
interconnecting wiring to the chlorine tank transmitter. 

aa; SOLIDS HANDLING. In this section, costs for the six alternatives 
proposed for upgrading and expanding the existing solids handling facilities 


at the Municipal Wastewater Treatment Plant will be presented. 
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a. Capital and Annual Costs. The assumed life of various facilities 
of the alternatives are 15 years for auxiliary equipment (pumps, vehicles), 20 
years for process equipment (feed, thickening and dewatering equipment), 30 
years for structures (digesters included), 50 years for site improvements and 
piping (sludge transfer pipeline, lagoon improvements), and infinite life for 
land. Most equipment was sized for the year 2000 conditions based on 7 day 
per week, 8 hour per day operation, except for equipment whose direct end 
product would be landfilled or injected. This equipment, the hauling equipment, 
and injection unit were designed on a 5 day week, 8 hour per day. It was expected 
each man would work 1,800 hours per year at $17,500 per year. Power was 
estimated at 0.02 dollar per kWh. 

The cost breakdown, which includes both capital costs and annual O&M 
costs, is shown in Table 13. Comparisons are made by converting all capital costs, 
annual O&M, and remaining value in the year 2000, to a present worth for 
January 1979. A discussion of the basis for cost comparisons for each alternative 
will follow. 

Alternative 1 - Present System. The results of cost analysis indicate that 
Alternative 1 is the least expensive. The present Purifax unit would be replaced in 
1995 at the end of a 20 year service life. A second unit would be needed in 1985 
to provide adequate capacity. The area and operation of new sludge drying beds 
are assumed to be adequate for the study period although the system will offer 
little operational flexibility in the future. The cost of a new loader and dump 
truck to service the drying beds is also included. 

Annual O&M costs were somewhat higher than for Alternatives 4 and 5. 
Operation and maintenance costs are of great interest to the City since the local 
community must bear all of the O&M expenses. In addition, continued inflation 
will increase O&M expenses. Chlorine for the Purifax unit accounts for nearly half 
of the total O&M expense. Labor to haul the sludge to the landfill is also a 


significant cost. 
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Alternative 2 - Purifax Stabilization and Subsurface Injection. Sludge 
stabilization costs for this alternative are the same as in Alternative 1. In 
evaluating the other costs of this alternative, it was assumed that the sludge 
would be injected on city-owned property within two miles of the treatment 
plant. This would require no new capital outlays for land and would minimize the 
length of pipeline required for transfer of the sludge. The capital costs for this 
alternative include lime feed facilities to neutralize the sludge pH before injecting 
into the soil. Costs for injection equipment include field distribution pipe, 
injector unit, tractor, and leachate sampling system. Lagoon expansion would be 
necessary to provide adequate storage during the winter months. A dredge pump 
is recommended for pumping the sludge to the injection site. The costs of a 
building to house injection equipment and related appurtenances are also 
included. Improvements in the Purifax stabilization process are the same as in 
Alternative 1. 

Purifax operation costs are the same as for Alternative | and account for 
nearly half of the total O&M. This alternative ranks second behind Alternative 1 
in terms of present worth of costs through the year 2000. 

Alternative 3 - Purifax Stabilization, Mechanical Dewatering, and 
Landfilling. Equipment for dewatering of the sludge would involve large initial 
capital outlays. These costs include lime feed equipment to neutralize the sludge 
before dewatering. A polymer feed system and centrifuges would be required 
to thicken the sludge before application to the belt filter press. A building to 
house the dewatering equipment and appurtenances is also included. 
Improvements in the Purifax stabilization process are the same as for Alternatives 
1 and 2. 

Annual O&M costs for this alternative are the highest of the six alternatives. 
The high O&M cost for mechanical dewatering of the sludge and high O&M cost 
of the stabilization process account for the high annual cost. 

This alternative ranks last in terms of present worth of all foreseeable 
costs through the year 2000. 

Alternative 4 - Anaerobic Digestion and Land Injection. Initial capital 
outlays for this alternative include a polymer feed system and centrifuges to 


thicken waste activated sludge before digestion. Two new 50 foot diameter by 25 
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foot SWD primary digesters and a control building would be needed. Costs 
associated with conversion of the existing sludge holding tanks to secondary 
digesters are included. These costs include demolition of existing fixed covers and 
replacement with floating covers. Costs for the final disposal injection process are 
the same as Alternative 2 with the exception that no lagoon modifications are 
necessary because of smaller quantities of sludge from the digestion process. The 
costs of a building to house centrifuges, pumps, and related equipment are also 
included. 

Annual O&M costs for this alternative are the lowest of the alternatives. 
Few chemicals would be used in this alternative and low final disposal costs are 
realized due to the reduced sludge quantities of the digestion process. 

Allowances are made for energy savings through the use of gas produced 
by the digesters. The gas would be used to heat the digesters and excess gas would 
be used by the present natural gas driven secondary recirculation pump. Recent 
EPA regulations would allow the cost of natural gas to be inflated at a 4 per cent 
per year rate. This inflation would cause Alternative 4 to look even more favorable 
in terms of reduced annual O&M costs. 

The present worth of costs through the year 2000 for this alternative shows 
that it ranks fourth in terms of costs. 

Alternative 5 - Anaerobic Digestion, Mechanical Dewatering, and Landfilling. 
Initial capital costs for this alternative are high. The costs used for the anaerobic 
digestion process are the same as Alternative 4. The costs of the dewatering process 
are the same as Alternative 3 except that no centrifuge thickening, nor application 
of lime, would be necessary before application to the belt filter since excess water 
can be decanted from the secondary digesters and the sludge is nearly neutral. 

Annual O&M costs for this alternative are low due to the fact that few 
chemicals are required and allowances are made for energy serving gas production. 
Greater operation and maintenance costs for mechanical dewatering bring the 
annual costs of this alternative above those of Alternative 4. 

Although annual costs are low, capital costs are high. The total present 


worth of this alternative ranks second to last. 
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Alternative 6 - High Lime Stabilization and Mechanical Dewatering. The 
capital costs for the stabilization process include a lime feed unit, a flash mixer, 
and a building to house storage and feed facilities. The existing holding tanks will 
be used to hold the sludge after liming. The waste activated sludge will have 
polymer applied and will be centrifuged from 0.8 per cent solids to approximately 
4 per cent solids in order to reduce the volume of sludge before being limed and 
to concentrate it before the dewatering process. The dewatering process is the 
same as in Alternative 5 with a somewhat greater amount of solids due to the 
amount of lime applied. Polymer would be applied before application to the belt 
filter. 

Annual operation and maintenance costs are second highest. This is due to 
the large cost of lime required and high operation and maintenance costs for the 
mechanical dewatering process and hauling of dewatered sludge. 

Although annual costs are high, the fact that capital costs are the second 
lowest makes this alternative appear favorable. 

In addition to monetary costs, other factors which might affect the 
selection of sludge management system are presented in paragraphs b through f. 

b. Operational Complexity. The present system will be the easiest to 
operate because of its familiarity to existing personnel. Alternative 2 is a close 
second since the injection system is relatively simple to operate. Alternatives with 
anaerobic digestion and mechanical dewatering are more complex and will require 
more operator attention and training. 

e Reliability. The reliability of a system depends on both human 
and mechanical considerations. Systems which are not overly complex and 
have little complicated equipment are usually more reliable. The present system 
is less mechanically intense than other alternatives, and therefore more reliable. 
Similarly, Alternative 2 received a high rating. Because of the possibility of 
biological upsets in the anaerobic digestion process and equipment failure in the 
dewatering process, these alternatives received lower ratings. 

d. Energy Conservation. The anaerobic digestion process which utilizes 
gas production would be very energy efficient. Chemical conditioning and 
mechanical dewatering of the sludge are much more energy intensive and thus 


received lower ratings. 
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e. Resource Conservation. Limiting use of chemicals and recycling of 
resources back to the environment are important sludge management 
considerations. Injection of liquid sludge in agricultural lands is an extremely 
good method of resource conservation. The soil conditioning properties of 
wastewater sludges are due to their nutrient and organic content. Those 
alternatives employing this method of sludge disposal therefore received higher 
ratings. Although landfilling of sludges returns the constituents back to the land, 
the design of such a system emphasizes disposal of the sludge rather than 
reclaiming of resources. Therefore, these alternatives received lower ratings. The 
use of the anaerobic digestion process minimizes the use of chemicals; therefore, 
these alternatives received high ratings. 

f. Overall Environmental Capability. The present system of sludge 
handling was described in Chapter II. As explained, odor problems have occurred 
with the present system when maintenance personnel attempted to remove solids 
from the lagoons for landfilling. A study performed in 1977 by BIF, 
manufacturer of the sludge oxidation (Purifax) equipment, concluded that the 
odors were produced by the sludge-soil mixture in the lagoon after resting for a 
period of time in the presence of moisture and at ambient temperatures. 

BIF, the manufacturer of the Purifax system, has recently expressed a new 
policy pertaining to lagooning of Purifax processed sludge, based on the study of 
problems with Helena’s process and other similar installations. BIF has stated in 
the policy that they will no longer recommend lagooning as a disposal method for 
the Purifax product in new installations. 

The construction of new drying beds with sand bottoms is being 
undertaken to enable the sludge to dry properly, out of contact with local soil. 
Whether this will be successful or not is unknown. 

Alternative 2 employs the use of a sludge injection system. This system has 
the advantage that by incorporating the sludge approximately six inches below 
the surface of the soil, there are no insect or vermin problems. However, the use 
of an injection system in Helena has several disadvantages. Sludge cannot be 
incorporated into frozen soil. In Helena, this would require that Purifaxed sludge 


produced during the winter months must be stored until spring. The most likely 
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storage facility is the present lagoon system. Although it is likely that no odors 
would occur during winter months when biological activity in the sludge is 
minimal, public resistence to the present system may make the lagooning 
unacceptable. 

A further drawback to this system is the chemical composition of the 
Purifax product. Because of the high chlorine dosage, the pH of the sludge is very 
low, and chlorides and other chlorine compounds are present in substantial 
quantities. Subsurface injection would require the sludge to be neutralized to pH 
of 6.5 or more. Although the chlorides have not proven to be a problem on some 
soils BIF has tested, it is not known what effect the chlorides will have on the 
soils in this area. 

A final consideration must be given to injection of Purifax sludge. Raw 
sludge is passed through the machine, and is both sterilized by the chlorine dosage 
and stabilized by lowering the pH. When the pH is neutralized prior to injection, 
the sludge is no longer stabilized, but is, in effect, sterilized raw sludge. 
Introduction or regrowth of bacteria in the sludge will probably initiate normal 
biological decomposition of the product. If too much sludge is applied to too 
small a land area, the sludge will not dry properly in the soil, and will start to 
putresce. Very careful monitoring of the process must be practiced during 
startup, until experience can be obtained. 

A similar situation exists in Alternative 3. The sludge must be neutralized 
with lime before it can be applied to the thickening and dewatering equipment. 
After dewatering, normal regrowth of bacteria in the sludge and subsequent 
biological decomposition would take place within several days. Prompt disposal of 
the sludge will be required to assure that odors are kept to a minimum. 

The digested sludge is not considered to have such problems since most 
of the organic material is broken down in the digesters. Few problems are 
expected in Alternatives 4 and 5 for this reason. 

Alternative 6. Odor problems are not anticipated with the high-lime 
treatment, Alternative 6. The major environmental drawback of this alternative is 
that large quantities of highly alkaline solids must be disposed of, with possible 
deleterious effects on groundwater, etc. It is unlikely that vegetation could ever 


be sustained in areas where the limed sludge was buried with insufficient cover. 
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In addition to costs, a number of other considerations including operational 
complexity, reliability, energy conservation, resource conservation and overall 
environmental capability including odor potential have been discussed in 
paragraphs b through f. Table 14 rates the alternatives in all areas on a scale from 


most desirable to least desirable. 


TABLE 14 


RANKING OF ALTERNATIVES 


Alternatives 
No.1 No.2 No.3 No.4 No.5 No.6 
Capital Cost 1 2 4 3 6 3 
Operation & 4 3 6 1 2 5 
Maintenance Costs 
Operational Complexity 1 2 3 ) 6 4 
Reliability 1 Z a 4 5 6 
Energy Conservation 5 4 = 1 2 6 
Resource Conservation 4 3 6 1 2 5 
Overall Environmental 6 5 B) 4 l 2 
Capability 
Composite Ranking 1 2 5 2 + 6 
g. Summary. The present system of sludge processing at Helena’s 


wastewater treatment plant has the lowest present worth costs of those 
alternatives studied. This is due to the low additional capital costs required to 
operate the system through the planning period. If the present drying bed 
construction does not solve the odor problems occasionally experienced, the 
recommendation of this plan is to select Alternative 4 as the preferred sludge 
management system. Alternatives 2 and 6, although somewhat lower in present 
worth than Alternative 4, may have significant overriding environmental impacts. 
In addition, recent EPA directives pertaining to innovative and alternative 
technology would qualify Alternative 4 for a 15 per cent preferential cost 
treatment, since sludge nutrients are returned to the land and energy produced by 


the process as digester gas can be wholly reused. 
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C. MUNICIPAL COLLECTION SYSTEM 


Improvements to the present collection system are required in two areas. 
The first area, north and east of the Capitol, requires replacement of two 
sections of existing sewer. Both sections are laid at nearly flat grades, and 
surcharge regularly. Relaying of a one-block section of sewer both upstream and 
downstream of the problem sections will also be required; all three blocks of line 
will be relaid at constant grade, eliminating the “flat spot’. The location of these 
lines is shown on Figure 2, on Boulder and Butte Avenues. 

This recommended sewer system improvement involves construction of a 
parallel relief sewer and a trunk line extension along the present Custer Avenue 
trunk, from Benton Avenue west. The recommended layout is shown on Figure 1. 
Construction of this sewer will allow the line to carry all projected flows from 
growth in the area west of Helena. 

Anticipated costs for the recommended sewer construction are presented 
in Table 15. 


TABLE 15 


COSTS OF 
MUNICIPAL COLLECTION SYSTEM IMPROVEMENTS 


Boulder Ave. Area 1,200’ - 8” $ 30,000 
Butte Ave. Area 1,200" - 8” 30,000 
West Custer Trunk 16,500’ - 8” 412,000 
4,500’ - 10” 135,000 

7,000’ - 12” 245,000 

9,950’ - 15” 366,000 

1,800’ - 18” 81,000 

Subtotal $1,299,000 
Engineering, Contingencies, Legal, etc. 325,000 


Total $1,624,000 
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D. PRIVATE TREATMENT SYSTEMS 


Privately owned treatment systems within the study area have been 
discussed in Chapter II. Nearly all are performing adequately. The most desirable 
of the alternatives for individual treatment systems, which were presented in 
Chapter V, involve no action by owners of properly operating treatment systems. 

Maintenance of septic tanks and lagoons must be continued. Those septic 
systems which are failing, either through structural failure of the tank or through 
clogging of the drainfield, must be repaired. Drainfields which are located in areas 
of seasonal high water tables must be remedied, either through relocation of the 
drainfield or through installation of a mounded drainfield. Cost for each such 
repair is highly dependent on the individual circumstance including type of 
repair, access to site, choice of materials, etc. Therefore no costs are presented. 

Handling of septage should continue as is. At present, septage is hauled 
to the Helena wastewater treatment plant. The septage should be mixed with 


sludge produced at the plant, and treated and disposed of in similar fashion. 
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VII. DESCRIPTION OF RECOMMENDED PLAN 


A. WEST HELENA VALLEY 


When a health hazard due to groundwater pollution can be predicted by 
groundwater sampling, the recommendation of this facilities plan is to collect 
sewage from the residences in the area using a conventional gravity sewer system. 
The recommended collection system is shown on Figure 1. All flows from the 
area will be concentrated by the natural topography at a point near the 
intersection of Interstate 15 and Sorenson Road. From that point, a pumping 
station having a firm capacity of 1.375 mgd _ will discharge to a 12 inch force 
main, running south parallel to Interstate 15. The pumping station will be located 
and designed to be protected from the 100 year flood water level in the area. The 
force main will discharge into the Custer Avenue sewer which will carry flows 
to Helena’s wastewater treatment plant. 

The estimated costs for collection and pumping are presented in Table 16. 

Per household costs were calculated by converting all costs of the system 
to a gradient series of costs in proportion to the projected service population. The 
range of costs presented represents expected costs at ultimate housing densities of 
three houses per gross acre and one house per gross acre of subdivision, 
respectively. As can easily be seen, ultimate housing density has a significant 
effect on per capita cost of sewer service. The “per household” costs presented 
are based on 75 per cent federal participation in construction of trunk sewers, 


pumping stations, and force mains. 
B. MUNICIPAL COLLECTION SYSTEM 
Recommended improvements within the City’s collection system were 


described in Chapter VI, and are shown on Figures 1 and 2. Total estimated cost 


of sewer construction is presented in Table 17. 
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TABLE 16 


COST OF SEWER SERVICE 


FOR 
WEST HELENA VALLEY 
Present Worth 
$ 
Pump Station and Force Main 726,000 
Trunk Sewers 
15,800’- 8” 
7,500’ - 10” 
15,400’ - 12” 
6,000’ - 15” 
2,600’ - 18” 
5,400’ - 21” 
52,700’ 1,800,000 
Collector Sewers 
175,400’ - 8”, for 1 acre lots, or 4,510,000 or 
23,400’ - 8”, for 1/3 acre lots 660,000 
Total 7,036,000 or 
3,186,000 
Annual Cost per household - 100 to 300 


(depending on avg lot size, 
population served, etc.) 
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TABLE 17 


MUNICIPAL COLLECTION SYSTEM IMPROVEMENTS 
SUMMARY OF COSTS 


Boulder Ave. Area $ 30,000 
Butte Ave. Area 30,000 
West Custer Trunk 1,239,000 
Engineering, Contingencies, Legal 325,000 

Total $1,624,000 

Federal Funding 1,218,000 

Local Share 406,000 


The local portion of costs presented in Table 17 was calculated by assuming 
75 per cent federal financing, based on an interpretation of present EPA 
guidelines. 

In addition to structural improvements to the collection system, a 
recommendation can be made pertaining to management of the present system. 
It has been noted elsewhere in this report that high flow rates of extraneous water 
are entering the system from a connection serving a mobile home park. Present 
sewer regulations make it difficult to eliminate such a problem. A solution would 
be to levy monthly or annual sewage treatment charges based on flow received. 
This sort of user charge system would cause dischargers of excessive sewage 


flows to pay higher treatment costs or eliminate the extraneous flows. 


Le MUNICIPAL TREATMENT FACILITY 


i: LIQUIDS PROCESS. The improvements recommended for the 
liquids process at the plant site will increase the reliability and operability of the 
process and insure the level of performance necessary to meet the MPDES 
discharge permit standards. 

The first improvement is addition of suitable flowmetering equipment. 
Since a float-operated indicator is presently installed upstream of the Cipolletti 
weir in the chlorine tank, the minimum that is needed is addition of an electronic 


transmitter, and reconnecting the present recorder-totalizer to that indicator. It 


VII-3 


7 7 5 ' mn ct he 
y by uy ‘ Meise?) (e 4 
Lt y ye re aaa Ws na * baat . 
é if . - q ‘ . is " ; 
j LO ye 
—~s nt ; 
a Fie 
ee 

















IV OIVON SS MATH Y . VOT ES YD. sat 
PAX) So ¥4AW " 


|) SA WA thbluoe 
| ovA oltwil 
, T THhau janwW 


. Oe: 


Pakistan's Leiahea 
7 } j f 





(Uo: ly totiog esol AT 


- Ora sheer? teiwsh yt 7089 159 ev a 

h 
ey 29K big 
hy 


aoliiiba ong 

i$ uso nolfebtecimosann 
; ward I we i q att] oy avi als holon dsed asd it ‘ 
aM ied vit TEAL Ce 2 
, iy Tb of Ati fi. 20 wa bluesy TO WoOK: . 
i | . 2 tae ae xlitten vir YYol Of ake 
) | a] . ae weds youd Jo tds nit, 
tA SUS Ce 7 omsst! wlgut veq o) ewoll 


f{ LIV PAA AT qn“ 
mars nd 947. “ 2paSORe eCHUCRE 5 
: st Lo. weile rhe jutherr 4H Seuetyints thie tales grit be ws2019 ebiupil 4 
. | A eit 4 thi soehenruitvey. 3 Foret ott wwenl bow esr | 
a | bvabaite timnagq suredtietty % 
Ai (iteectig wanted Arr Hiitiwie to aabiivbe i Insmowertgiad jeri? SAT a 
! ome) 4H ais i: boiler yitaseeiq a addenihal batmego-teoll Py ote 
. aT to woitibta 2) haben af Rach muminion ocd , voce? oahoirts ort ni tiew 
; GIEOTUM ISht OF NGOs Idee oft gaidoennosen bie Too Nennetd, 
. : 


Ji 


, a : 
ius tp ‘ted 
ora J det 

? ¢ a on uy 

vd ) 7 a & ra i ‘ , 

ied i ¢ ea coats 2 , } : A ; if 
STE pie eee ie et oe: 
=) 1 = ' ve 


is recommended that new indicating, totalizing, and recording equipment be 
installed to measure effluent volume with the existing Cipolletti weir. The existing 
Parshall flume instrumentation should be calibrated, if possible, and retained as 
a check on the weir measurements. 

A second recommended improvement is the addition of another primary 
clarifier, identical in size to the present, and the necessary appurtenant work. 
Addition of a second primary clarifier will provide flexibility of operation, insure 
the desired standby capacity, and provide better treatment at high flow rates. A 
possible location for the second clarifier is shown on Figure 12. 

Another recommendation concerns the power supply to the plant. To 
meet EPA reliability requirements and to insure continued plant performance, a 
second power feed to the plant should be supplied. 

The last improvement recommended for the treatment plant is the addition 
of scum baffles and skimmers in the existing final basins. This added equipment 
will insure that floating solids will be efficiently removed from the effluent before 
passing out of the plant. Scum storage manholes and suitable pumping 
equipment will be required to remove the scum to the sludge holding tanks. 
Treatment of scum solids would be affected in combination with sludge solids, to 
be discussed in the following section. 

7 bp SOLIDS HANDLING. Recent construction improvements have 
taken place relating to the manner of sludge handling. Expansion of the existing 
drying beds was undertaken in order to improve the drying process and thus 
reduce odors caused by the drying Purifaxed sludge. It is anticipated that these 
drying beds will be lined with sand in order to further improve the drying process. 
It is also recommended that the City use a watertight container in order to 
eliminate leakage when carrying the sludge to the landfill site. 

Increased sludge quantity by 1985 will require a second sludge oxidation 
unit to be installed. The existing unit will be nearly 20 years old by the year 
1995 and will probably be replaced near that time. Other major expenditures 
within the study period will include replacement of the front end loader and 


dump truck near the year 1995. 
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Major O&M expenditures include chlorine for the oxidation unit and 
labor to scrape, load and haul the sludge from the drying beds to the landfill. 

In the event that recent drying bed improvements do not alleviate the odor 
problems, it is recommended that Alternative 4, anaerobic digestion and land 
injection, be employed. 

As described in Chapter V, selection of this alternative would involve 
centrifuging the waste activated sludge (WAS), thickening it from about 0.8 
per cent solids to about 4 per cent solids. A polymer feed system will be needed 
to condition the sludge before centrifugation and will add about 15 pounds of 
polymer per ton of dry solids. The WAS will then be mixed with the primary 
sludge in the primary digesters. These digesters will be 50 foot in diameter by 25 
foot SWD with floating covers, sludge mixing equipment, and gas collection 
equipment. Energy savings will be realized through the use of gas produced to 
heat the digesters. Excess gas will be used to drive the present natural gas powered 
secondary recirculation pump. A control building near the digesters would be 
used to house monitoring equipment and piping for the digesters as well as 
pumps, centrifuges and the polymer feed system. 

The primary digested sludge would be pumped to the secondary digesters. 
The existing sludge holding tanks would be converted to secondary digesters by 
demolition of the existing lids and replacement with floating covers. Decanting 
from the secondary digesters will thicken the sludge to approximately 3 per 
cent solids. The existing Control Building would be used to monitor the 
secondary digesters; the main treatment plant control panels would be retained in 
the building. 

The sludge will pass through the secondary digesters into the existing 
storage lagoons. These lagoons are adequate for 6 months of winter storage. A 
dredge pump will be used to pump the sludge through a 10 inch pipeline to the 
injection site, into the field distribution piping, and then into a flexible hose 
attached to the injector unit mounted on a tractor. The land at the injection 
site should be suitable for an application rate of 10 tons dry solids per acre per 
year and will benefit from the fertilizer value at the sludge although no dollar 


value is assigned to this benefit. 
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3. ESTIMATED COSTS. Estimated costs for the recommended plant 
improvements and also for the digestion/injection method of solids handling are 
presented in Table 18. Annual O&M costs presented are an estimated average cost 
throughout the 20 year study period. 

Included in the costs for various equipment and facilities are yardwork 
(10 per cent), electrical (10 per cent) and contingencies (20 per cent). Section E 


of this chapter will summarize the local costs of this alternative. 


TABLE 18 


MUNICIPAL TREATMENT FACILITIES 
COSTS OF IMPROVEMENTS 


LIQUID PROCESS IMPROVEMENTS 


Increased 
Capital Cost Annual O&M 
$ $/yr 
Primary Clarifier 270,000 13,000 
Final Basin Scum Skimmer 105,000 2,500 
Alternate Power Feed 66,000 _ 
Flowmetering Equipment 6,000 300 
Subtotal 447,000 
30% Engineering, Contingencies 134,000 
Total 581,000 
COST OF ALTERNATIVE SLUDGE HANDLING SYSTEMS 
Change in 
Capital Cost Annual O&M 
$ $/yr 
Present System 690,000 — 
Anaerobic Digestion & 2,366,000 46,000 (decrease) 


Land Injection 
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D. PRIVATE TREATMENT SYSTEMS 


As discussed in Section A of this chapter, sewers will be recommended 
in the West Helena Valley area in the future. 

An additional recommendation of this report discussed in Section C is to 
extend Helena’s present gravity sewer system to the west serving all developable 
area in the Ten Mile Creek valley. The remainder of the privately owned septic 
tank and lagoon systems within the study area are presently performing 
adequately. Those few septic tank systems which are not presently performing up 
to standards are probably suffering from a lack of maintenance. Each should be 
reviewed on a case-by-case basis, and repairs, replacements, or modifications 
performed as required. Probable work performed on the septic tank system would 
include tank replacement, drainfield replacement, or addition of an alternate 
drainfield. For areas which malfunction due to high groundwater, the installation 
of mounded drainfields is recommended. Septage should continue to be treated at 
the Helena wastewater treatment plant. 

Several recommendations can be made to the existing lagoon systems 
to insure their proper operation in the future. First of all, the groundwater in the 
area near all the lagoons should be monitored in order to determine the extent of 
pollution, and short term improvements be made as necessary. Specific 
recommendations for each lagoon system are presented below: 

e Cooney Home. The lagoon system is located within one-half mile 
of the City’s central collection system. Because the lagoons are 
unlined and the threat of groundwater pollution is great, it is 
recommended that the system be connected to the Helena collection 


system in the near future. A small ejector pumping station and force 
main will be required. 


e Mountain View School. The most needed improvement concerns 
the seepage from the lagoon. A groundwater sampling program 
should be initiated to determine the effects of seepage. Lining the 
lagoons should be considered in order to minimize the chance of 
groundwater pollution. Future expansion of the school is unlikely 
and therefore the pond sizes are adequate. 
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e Treasure State Acres. Although this lagoon is operating with good 
performance, the groundwater near the lagoons should be monitored 
and the lagoons connected to the central collection system when 
sewers are available. The sewers recommended in the West Valley will 
be able to serve this subdivision. 


& Leisure Village. It is unlikely that sewers will be extended near this 
area. In order to minimize possible groundwater pollution the lining 
in these lagoons should be checked and upgraded if necessary. The 
development may expand another 70 per cent before the organic 
loadings are exceeded and expansion of the lagoons is necessary. 


@ Ten Mile Creek Estates/Pleasant Valley. This lagoon system serves 
two subdivisions, each presently under construction. Although 
design of the lagoons appears adequate for expected loads, it is 
recommended that sewers serving the two developments be 
connected to the West Valley collection system when it is 
constructed. 


E. IMPLEMENTATION 


This section will outline the opportunities available for partial funding 
of proposed improvements. It should be kept in mind that most funding will 
become available through the EPA, and that agency will make the final decision as 
to grant eligibility of any improvement. The figures presented in this report 
represent estimates of the EPA’s participation based on available EPA directives 
and guidelines. 

An important factor which must also be addressed is local management 
of funds and services. The EPA requires that the political entity making 
application for federal assistance must also accept responsibility for operation 
and maintenance of the sewerage facility. This implicitly requires the power to 
generate local revenue by taxation or user fees. In the Helena area there is no 
such governmental body with overall power to do so. Several options are 
available: 

e The City of Helena could provide service to the entire area. 


Operating revenues would be generated by user fees, or by taxes 
and special assessments in areas that are annexed. 
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e A metropolitan sewer district could be formed specifically to handle 
the wastewater management needs of the area. The sewer district 
would manage Helena’s present treatment system and all expansion 
and improvements recommended herein. 


e The County Commissioners could form a special sewer district 
including all areas outside Helena’s city limits. Operating revenues 
would be required to repay the City of Helena for use of the present 
treatment facility. 

It appears that any of the above alternatives will provide an effective 
method of wastewater management in the area. Suitable management authority 
must be established before application to the EPA for assistance can be made. 

It is recommended that sewer construction in the area west of Helena 
and also construction of the relief sewer along Custer Avenue begin as soon 
as possible. In the West Helena Valley sewer construction is recommended to 
begin before a pollution problem occurs. The upcoming groundwater testing 
program if repeated every four or five years, will indicate a desirable time 
schedule for sewer construction. When a health hazard due to groundwater 
pollution can be predicted, construction of the pump station and trunk sewers as 
well as other components of the collection system should begin. 

A large portion of the construction recommended herein will be eligible 
for grant assistance from the EPA, equal to 75 per cent of the step 2 and step 3 
costs. Sewers which should be eligible include the trunk sewers, interceptor 
sewers, pumping station, and force main shown on Figure |. Collector sewers 
will be required in addition to those shown, to carry sewage from the house 
service connection to the trunks. Collector sewers for the areas recommended 
to be sewered by this report will probably not be grant eligible. They must 
be funded locally. 

Recommended improvements to the liquids process at the treatment plant 
should also be eligible for 75 per cent funding. Construction should begin as soon 
as possible. These improvements include the primary clarifier, scum skimmers 
and scum pumping facilities, electric power supply, and flowmetering 


improvements. 
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The modification of sludge lagoons to sludge drying beds at the treatment 
plant is presently under construction. Additional funding should not be required. 
However, if overriding environmental problems should require the selection of 
another sludge processing scheme, the construction of an anaerobic digestion/ 
subsurface injection system as described previously should be eligible for 85 per 
cent funding as an alternative treatment method. This assumption is based on the 
nearly complete reuse of digester off-gas for heating and pump driving, and the 


return of sludge nutrients to the soil. 


F. SUMMARY OF LOCAL COSTS 


The cost to the local community of the implemented plan is of utmost 
importance to the citizens and the local government. Table 19 gives a cost 
breakdown of the various improvements on a federal and local basis. The cost 
breakdown is made assuming the federal financing and time schedule presented 
previously. Only initial expansion and replacement costs are included in the 
table. 
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APPENDIX 1 


he following criteria for water quality have been promulgated by the 





DHES for surface waters within the study area: 
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INFILTRATION/INFLOW ANALYSIS 
FOR HELENA, MONTANA 


INTRODUCTION 


The following analysis examines the extent of infiltration/inflow (I/I) in 
the collection system tributary to the City of Helena wastewater treatment works. 
This is the only publicly owned collection system within the study area. There are 
several private collection systems used in the area, but no specific data pertaining 
to the private systems are available. The analysis of the Helena system is being 
made to comply with the regulations promulgated under the authority of the 
1972 Amendments to the Federal Water Pollution Control Act. In accordance 
with the EPA regulations, this I/I analysis will determine either the nonexistence 
or possible existence of excessive I/I into the City’s sanitary sewer system. If the 
existing infiltration/inflow is shown to be nonexcessive, detailed planning of 
the recommended sewerage facilities can commence. If this analysis shows the 
possible existence of excessive I/I, then a more detailed sewer system evaluation 
survey must be conducted to determine which sections of the collection system 
should be rehabilitated. 

Data and information sources used in evaluating the condition of the 


existing sewer system include: 


@ Interviews with the sewer maintenance superintendent, wastewater 
treatment plant superintendent and operators, and the Director 
of Utilities. 

@ Sewer system inventory and map analysis. 

e Groundwater, soil and geologic information about the service area. 

e Precipitation records. 

e Population and water consumption records. 

& Flow measurement at the treatment plant. 

e Flow recording of several sub-areas of the collection system and at 


the wastewater treatment plant. 


A4-1 























? vs ‘ 


* 7 ie i) 
aa | TY by 


| hy aah int 


Use | ERS CALL RDA EL RENCE, RANE ee 

fe SEIS | 2 SPO LS VILA OA OF CLRIVe di rig metas noitiotios sev 
ie aa vet Ak and "ries of ids yo “ Ao: Sete alate: . i 

(le YTS 0 7 Ons Mao Visti vine Sai! oi mT 

OE A OAR Ree NE O41 GN Dt Soeks GR ye MOD peligr are ng tur: tia rf 

/~ F 5 ; bad ; 


ik SGT OGfvS os Peete STlete anivoe 


‘ 
4 


; 1 i | 14 f ~ bye "eats - Lvs ié 7 { ‘dat r ve 
cite, wiht ali Atiaben enOlisiiainy: ai) Aliw Viqmoy US shea 





ae 
E Hine i tedtient Ro ep ote i ote : e ne 
ue | iste? Misbed eer oy sa nah Tu Pa cs a 
r ae" ary, we 7 
: ‘ f oss v . ye Avie : i ; ? 4 my 
NT) est te aw be io ee bor ee VRE Dl MAP attutie an AGS sai Ht | .- 
’ ' ' i , ( 4 
f 7 } * 4 ree % ; tf) " “ tei ‘oS aia 
r i 
; aie So WEE Obey WAAL SReTI TS} 
} i. ; ae 
> F a. | : ; \% ‘ue ve i 3 Vie . 
; any fil $ i} > if ies Fis rt it PEO NyI2e AD OAT SOIC? nat its * te 
A a : eh is : 
A , 4 - 


GC. Soraietes ort ite a. : 








J ye, “ ; 
batt omg . Pua ol) Sa Ay os ‘Batobiie oad Jain. lads 
. ) . ar iw % 
: 5 " wo Lapilicha ther } OT . 


[UNS 6" Pwo a), Lely surat onan iit’ Date Te a 


- . st i tT een 
eal kl aa 7 obiishogel ouedey Ths Wee BATTERS 


s 5 z 
ep 7 ij , a . ‘ Gd a _— ep : : 

DS emt OR GP gk TTD FEIT Ue” Sea a ee pen?, elt eh Ave aEPiaies _* 

| remit, salt bos. rrmolerada hae teehieiah see aly aneedecn 
ST TP ees 

Sip MARS ot si tiutih tq 


Ne ¢ | i 


' : a ; ’ , ices 
j gone y shay vasa 219302 iach ta - & 


| | ! ; or ai) 
‘rive odd tuoddt qoidueeltmbibitoag shite, Hie ate en * 
4 5 by | i : 
Br go Oa hain ostedgian ee 
PK Wien Riot anor copie 
Bas? 9 tr ma LARD TS May i aia at sna 
vn i wal | any fea : 


nels 4 aon yl is sree iy fed 


ok 1e 


Garde eo i 








re Dak ‘easiae nenigeilon 6 i Ne eons 


I. SUMMARY OF INFORMATION 


The following information provides the basis for the computations, 


estimates, and assumptions made later in the analysis. 


a. 


A summary of the sewage collection system within the City is 
presented in Table 1, showing the lengths, sizes, and materials 
of construction used in the Helena system. Records of private 
collection systems were not available. 


Portions of the City’s sewer collection system are quite old with the 
oldest being constructed in 1887. 


There are about 1,725 manholes and 235 lampholes in the system. 
Most of the manholes are of brick construction with some pre- 
cast concrete manholes in the newer sanitary sewer lines. 
Approximately 500 manhole covers have numerous small holes 
cast in the lid. These holes are a potential source of inflow. 


The lampholes in the system are usually located at the upper end of a 
sewer line. Common maintenance equipment such as bucket 
machines, rodders, etc., is very difficult or impossible to use in the 
lampholes; thus, the lampholes are a maintenance problem in the 
system. Although the average distance between manholes is about 
300 feet, there are several locations where the distance is more 
than 700 feet exceeding the effective range of equipment. These, 
too, are a maintenance problem in the system. 


Prior to the mid 1950’s, pipe joint material was either mortar or 
bituminous type. Rubber gasket and other resilient type joints have 
been used for newer pipe installations. 


Sewer depths within the system range from a minimum of 3.5 
feet below the surface to a maximum of 30 feet. The soil in which 
the sewers are constructed is predominantly clay in the south and 
west portion of the City with some gravel in the north and east. 
Backfill used in sewer construction is normally trench excavation 
material. 


Maintenance of the sewer system is scheduled on a two year cycle, 
and includes flushing, jetting, rodding, bucketing, root foaming, 
root cutting and cutting of service line taps protruding into the pipe. 
The sewer maintenance crew includes one foreman and three other 
persons. In addition to their regular duties, the personnel rotate 
duties to provide someone on call 24 hours a day. Deposits of silt, 
grit, sand, gravel, mud, and grease have been found in some of the 
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sewers and root growth in the sewers is known to be a prevalent 
problem in certain areas. The sewer maintenance department is 
equipped with two power rodders, one sewer jet, a bucket machine, 
and root cutters for regular sewer cleaning. Purchase of a truck 
mounted vacuum unit is planned. 


The City also owns and operates a television inspection unit. A crew 
of three men operates the unit full time, and inspects all new sewers 
installed. About one-third of the existing sewers has also been 
televised, especially the problem areas. Any sewer which requires 
maintenance two or more times in a 90 day period is scheduled for 
TV inspection. The entire collection system will be televised when 
time permits. 


The use of the television unit has discovered a number of problems 
to date including offset joints, collapsed sections of pipe, and root 
intrusion problems. It should be noted that sewers to be inspected 
must first be cleaned of deposits, protruding service line taps, and 
major root intrusions, in order to allow the unit to pass. 


The groundwater table is at or above the average sewer elevation in 
approximately 3 per cent of the system, all in the northeast part of 
the City. Since the groundwater is below the sewers in most of the 
system, extraneous flows due to infiltration are not a problem except 
in specific limited areas. The overall effect of this potential 
infiltration on the sewer system as a whole is negligible. Similarly, 
the magnitude of extraneous flows at the treatment plant is also 
small. A problem area known to the wastewater department and 
located in this part of the City is a privately owned sewer system 
serving a mobile home park. Infiltration into the lines was evident 
and the owner initiated a rehabilitation program which was 
completed in June 1977. It was apparent, however, that infiltration 
was still common in the private sewer. A field gaging program 
designed to measure flow from the trailer park sub-area was 
instituted, the results of which are presented below. 


The mobile home park contains about 175 units at present with an 
estimated population of 500 persons. The park was developed 
in 3 phases, beginning in 1970. The sewage collection system is 
privately owned and consists of approximately 11,200 linear feet of 
4 inch, 6 inch and 8 inch diameter polyvinyl chloride (PVC) sewer 
pipe. The flow from the trailer park discharges to the City system 
just west of the court on Custer Avenue. 
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Sewage flow rates from the park were measured between June 11 
and June 19, 1978, using a 90 degree V-notch weir and stage 
recorder. Measurements were made to determine whether or not 
extraneous flow exists in the mobile home park system. The results 
of the flow gaging were very consistent over the 8 day period. Depth 
of flow over the weir varied from 5 inch (181,000 gpd) to 6 inch 
(286,000 gpd). The average depth of flow was 5.5 inch, (which is a 
flow rate of 230,000 gpd). The most consistency was shown 
between midnight and 6:00 a.m. During this period, the flow rate 
remained at a 181,000 gpd rate for each day of the gaging program. 


Based on the above data, the average per capita flow rate is 460 gpcd 
for the residents of the trailer park. National average flow 
contributions for trailer parks are 60 gpcd to 105 gpcd. It is obvious 
that extraneous flow is entering the trailer park collector system. 
Assuming there should be almost no sanitary flow from 12:00 a.m. 
to 5:00 a.m., the recorder charts indicate an excess flow of about 
180,000 gpd. It is assumed this represents infiltration into the 
system. 


The population served by the Helena collection system was 
approximately 27,700 in 1977. There are about 7,000 accounts 
in the City system. These accounts include not only individual 
households, but also commercial and business services, mobile 
home parks, and multi-family housing and dormitories with as 
many as 250 individual housing units on one account. Assuming 
an average service connection is 70 feet of 4 inch pipe, there are 
approximately 93 miles, or about 372 inch-miles of service 
connection lines. These lines are also possible sources of infiltra- 
tion/inflow (I/D). 


Service connections to the sanitary sewers have been constructed 
basically of the same materials as the sewers. Newer service 
connections have been primarily PVC pipes. The use of PVC pipe for 
service connections was first authorized by the State of Montana in 
G2? 


Surface drains, groundwater drains, roof leaders, and stormwater 
drains have been prohibited from connection to the sanitary sewers 
since the passage of a sewer use ordinance in September 1951. 
Several such connections known are at Carrol College and in the Last 
Chance Gulch Mall area. A few also still exist in other older parts of 
the remainder of the system. 
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There are two sewage pumping stations in the collection system; 
one is located at the south edge of the airport, and serves the 
industrial park in the area; it has two pumps, each rated at 450 gpm. 
Pump capacity can be enlarged to 1200 gpm by changing impellers 
and motors. 


A second pumping station has recently been installed to provide 
service to the county fairgrounds, just north of Custer Avenue. 
Two pumps are provided, each presently rated at 400 gpm. By 
changing the impellers and motors, pump capacity can be increased 
to 600 gpm. 


Approximately 2 per cent of the sanitary sewers in the existing 
system have stormwater inlets. Further investigation will be 
necessary to identify and eliminate the stormwater flow in the 
sanitary system. The maintenance department has an ongoing 
program to eliminate the remaining cross connections between 
storm drainage and the sanitary sewer system. Most such 
connections consist of curb inlets connected to the sanitary sewers. 


The City, using personnel employed under a special federal grant 
program, sealed 81 of 109 known catch basin connections to the 
sanitary sewers. The federal funding for the program has since been 
expended, and the City does not currently have sufficient personnel 
to continue plugging the inlets. The remaining inlet connections will 
be eliminated when financing can be arranged. It is apparent from 
examination of plant flow records that plugging of catch basins has 
reduced the peak wet weather flow rates received at the plant. 


Except for the exceptions noted in paragraphs j and 1, above, 
stormwater flow was designed to be separate from sanitary sewers. 
However, the collection system was built with several cross 
connections between sanitary and storm sewers. A number of such 
connections have been plugged by the City, in an on-going program. 
No additional connections are presently known. 


Review of the past 41 years of climatological records indicates that 
nearly 75 per cent of the annual precipitation of the study area 
occurs in the six month period from April through September. The 
average annual precipitation recorded at the Helena airport is 11.4 
inches per year ranging between 6.3 and 20.9 inches. Precipitation in 
the form of snow ranges from 20 inches to 81 inches per year with a 
yearly average of 48 inches. Snow is possible from September 
through May, but amounts during the spring and fall are small and 
will usually stay on the ground only a day or two. During the winter 
months, however, snow may remain on the ground for several weeks 
at a time when the temperature is near or below freezing. 
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Plant flow indication, recording, and totalizing at the Helena 
wastewater treatment plant is provided by instrumentation 
equipment located in the main control room. The primary metering 
device is a Parshall flume located in the Headworks Building. There 
is also a Cipolletti weir with local plant flow indication only at the 
effluent to the chlorine contact basin. 


Analysis of plant flow records indicated that there was a discrepancy 
between the flow being recorded and the amount being totalized. 
The totalizer flow is that shown on the monthly operating reports. 
Integration of the recorder’s strip chart resulted in daily flows 
approximately 75 per cent of that shown on the totalizer. 


Therefore a field investigation was performed by installing a 
separately calibrated metering instrument. Several initial efforts to 
install the instrument adjacent to the Parshall flume were unsucessful 
as the primary metering device was washed out and the limited data 
generated were unusable. The instrument was subsequently installed 
adjacent to the Cipolletti weir. The field data collected over an eight 
day period yielded flow data essentially the same as that provided by 
the existing local indicating device. Total daily flows averaged about 
90 per cent of those being recorded and 68 per cent of those being 
totalized from the Parshall flume. 


Upon analyses, this field data resulted in a per capita flow of 107 
gpcd, and wastewater loadings of 0.17 ppcpd of BODs, and 0.17 
ppcd of suspended solids (SS). The per capita flow rate values 
agree closely with historical water use figures (See paragraph s) 
for the Helena system and the BODs and SS values are typical of 
per capita waste loadings in a sanitary waste dominated sewage 
such as that of Helena. 


Corresponding values based on the totalizer flows were 150 gpcd 
and 0.25 ppcd of both BODs and suspended solids. 


Further investigation indicated that the Parshall flume was partially 
submerged due to a backwater caused by exit conditions from the 
flow channel. This could cause the instruments to read at higher 
levels than actual and could be part of the reason for the discrepancy 
in flows. It would appear, however, that the primary reason for the 
variance in flows is one of calibration of the individual instruments. 


The existing wastewater treatment plant provides primary and 
secondary treatment for an actual average daily flow of approxi- 
mately 3.0 mgd; the design capacity of the plant is 6.0 mgd. The 
maximum capacity of the plant is governed by a number of inter- 
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related factors, including hydraulic capacity, biological treatment 
capacity, and pumping capacity. The plant in its present 
configuration should be able to provide adequate treatment for 
occasional peak flow rates equal to twice the design flow, or about 
12 mgd. 


The maximum flow rate recorded at the existing treatment plant (by 
the Parshall flume recorder) was in excess of 14 mgd, the limit of 
the existing instrument. This peak rate has moderated since the 
program of plugging catch basins was started. 


There are no known bypasses within the sanitary sewer system. 
The treatment plant has facilities to bypass portions of the treatment 
process, but all flow receives at least preliminary screening, grit 
removal, primary or secondary treatment, and chlorination prior to 
discharge. 


Water is provided by the City utility, which furnishes water to both 
residential and commercial users based on metered charges. The 
Water System Improvement Program and Master Plan prepared by 
Morrison-Maierle-Montgomery, shows the following amounts of 
water supplied to the City: 


Maximum (summer months) - 15.5 mgd 
Average winter month - 4.0 mgd 


Water usage within the City is distributed among various uses, 
as shown in Table II taken from the Morrison-Maierle-Montgomery 
report. 


TABLE II 


WATER USE IN 1975-76 YEAR 


Description Per Cent of Total 
Water Sales 56 
City Use 3 
Estimated Leakage 13 
Overflow Losses 3 
Unaccounted-For Water 25 

100 
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Per capita water consumption is distributed by the report as 


shown in Table III. 


TABLE II 


PER CAPITA WATER CONSUMPTION - 1976 FISCAL YEAR 


Description of Use Winter 
gpcd 
Residential 53 
Commercial 45 
Subtotal 98 
City Uses 3 
Leakage, Reservoir 
Overflow and Unaccounted 83 
Total Water Supplied 182 


Summer Yearly Average 
gpcd gpcd 
104 78 
70 57 
174 135 
1] 6.2 
26 99 
299 240 


The unaccounted-for losses can be seen to be a substantial part of 
water use in the City. Part of these losses can be attributed to 


inaccurate (generally low) meter readings, 


and to unmetered 


(possibly unauthorized) taps into the water mains. Both such uses 
would result in a portion of the unaccounted-for water entering the 
sanitary sewer system. Some water is supplied to customers not 


common to the sewer utility. 


The largest such customer is the 


Veterans Hospital at Fort Harrison; this is the largest user served by 
the City, using 60,000 gpd during the winter months. The hospital 
lies outside the planning area and provides its own wastewater 


treatment. 


It should be noted, however, that several customers served by the 


sewage collection system are not supplied with City water. 


It is 


reasonable to assume that, except for the Veterans Hospital, flow 
contributed by customers not using City Water is balanced by 


unsewered customers using City water. 


An evaluation of water meter billing records for the winter months 
indicates the base winter water use by sewered customers to be about 
2.57 mgd, not including unaccounted-for water. 


Based on the information contained in paragraphs g and o, it was 
determined that an adjustment to the plant flow (totalizer) records 


was appropriate in order to perform the I/I Analysis. 


Therefore, 


plant flow records were adjusted to represent actual flow (68 per 
cent of totalizer readings) determined by field investigation. 
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If, INFLOW DETERMINATION 


Flow charts recorded at the wastewater treatment plant during periods of 
rainfall have shown sharp increases in flow with relatively short durations of peak 
flow. This indicates that a large portion of the total extraneous flow rate increase 
is inflow, resulting from roof leader connections, foundation drains, storm sewer 
cross connections and other direct rainfall discharges into the sanitary sewers. 
The total amount of yearly inflow is relatively small due to the short duration of 
inflow. 

The annual average dry weather flow (DWF) to the wastewater treatment 
plant is shown in Table IV. The flows listed are the averages of all plant flows on 


days when no precipitation occurred. 


TABLE IV 
Avg DWF, mgd No. of Nonrainfall Days 
Year reported adjusted with >15% variance 
1O7S 4.89 332 13 
1976 4.85 3.30 Wi 
1977 4.34 os 6 


The adjusted flow rates reflect the meter discrepancy (see paragraph o, 
information summary). 

The small number of days where the flow varied from average by more 
than 15 per cent indicates the flow to be quite uniform; little fluctuation with 
groundwater level changes was noticed. The decrease in flow for 1977 from 
previous years is attributed to an effort to decrease infiltration in the private 
sewer system of the mobile home park. While a significant amount of flow may 
have been eliminated by these efforts, this sewer system still contributes a 
substantial amount of extraneous flow (see paragraph o). 

Determination of the amounts of inflow to the sanitary sewer system 
was accomplished by analyzing and comparing U.S. Weather Bureau and adjusted 
plant flow records. Rainfall amounts tabulated by the U.S. Weather Bureau on an 
hourly basis, were related to increases in the plant flow rate. Amount of inflow in 


million gallons (mg) attributable to each storm was calculated. 
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The peak inflow rate and total inflow was determined by selecting the day 
of maximum flow and heaviest rainfall, and plotting the 24 hour hydrograph 
based on the wastewater treatment plant hourly flow chart. A 24 hour flow chart 
was also plotted for a typical dry weather flow nonrainfall day. This information 
is shown on Figure 1. From this figure the peak inflow rate was determined to be 
7.7 mgd and total inflow was 1.52 mg. This resulted from a storm with an 
intensity of about 0.13 inch per hour for 8 hours, which has approximately a 5 
year recurrence interval (5 year storm). It should be noted that this inflow 
amount occurred in 1975, prior to the City of Helena’s recent work in plugging 
stormwater inlets to the sanitary sewers. 

Table V is a summary of inflow from significant periods of rainfall during 
the preceding three years. The tabulated data represent approximately one-third 
of the total precipitation for the period. Storms were not analyzed in the period 
from October through March since precipitation during this time usually occurs as 
snow or ice and as such does not cause immediate runoff, or corresponding 
increases in plant flow rate. The decreasing average inflow/rainfall factor reflects 
the City’s recent efforts on sewer repair and maintenance. 

Projected total yearly inflow to the sanitary sewer system was obtained by 
the following method. The total inflow calculated due to significant storms was 
multiplied by the ratio of total yearly precipitation to precipitation from the 
studied storms. This amount was multiplied by 75 per cent to adjust for rainfall, 
snow, or ice that did not run off and reach the sanitary sewers as inflow (e.g. 
ground percolation or evaporation). The mean precipitation for the 30 years on 
record is 11.38 inches. The year 1975 was the wettest year since 1937 with 20.94 
inches total precipitation. Table VI presents a summary of the total annual 
inflows received at the sewage treatment plant. 

As can be seen the annual inflow calculated to be received at the 
wastewater treatment plant is fairly small. Investigation of the wastewater 
treatment plant records indicates that the extra flow has little effect on the 
performance of the treatment process since the total amount received in any one 


period was relatively small. 
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TABLE V 


INFLOW SUMMARY 


Year Date Total Inflow 
mg 
1975 April 25 0.88 
26 0.89 
May 7 0.78 
ial 0.88 
June 19 LZ 
30 ez) 
July 1 0.22 
Vs 0.47 
30 1.82 
Aug 7 0.85 
17 0.53 
Sept a 0.24 
Total 9.29 
1976 June 4 0.52 
Aug 5 0.07 
23 0.98 
Sept 6 0.43 
23 0.15 
Total 2AS 
1977 May 6 Og BS 
14 1.07 
June 14 0.26 
July 10 0.48 
Aug 30 0.47 
Sepia 0.44 
Total 1.87 


* Per cent of annual precipitation 
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Rainfall Inflow/Rainfall 
in. mg/in. 
0.98 0.90 
0.73 ler2 
0.44 Lid 
0.32 DFS 
1.08 1.41 
0.20 1.05 
0.42 0.52 
0.28 1.68 
1.36 1.34 
0.67 1027 
0.60 0.88 
0.17 1.41 
do) nhoeuo) Avg 1.28 
0.47 112 
0.16 0.43 
0.84 | Pe he, 
0.38 1.13 
0.08 1.94 
1.93 (0.19%)* Avg 1.11 
0.12 ie) 
1.07 1.00 
0.54 0.49 
0.67 Oai2 
0.41 Lat 
0.30 1.47 
Sal 1 e(2 7%) Avg. 0.92 
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TABLE VI 


Year Annual Rain Calculated Total Inflow 
in. mg 

1975 20.94 20 

1976 10.07 8 

1977 11.33 8 


Substantial amounts of the inflow are believed to be through manhole 
covers and catch basin (curb inlet) connections. To estimate the inflow through 
manhole covers, potential inflow was classified into three categories: those 
manholes subject to ponding, those subject to sheet flow over the cover from 
surface runoff and those subject only to direct rainfall. There are two ways in 
which surface runoff can gain entrance through manhole covers. One is by direct 
passage through open holes in perforated covers, and the other is by passage 
between the perimeter of the manhole lid and the bearing surface of the manhole 
frame. There are approximately 500 perforated manhole covers in the study area. 
Field investigation has shown that the covers are 24 inches in diameter and there 
are, on the average, 60 one-half inch diameter holes in each manhole cover. 
Estimation of inflow of surface water through the manhole covers, based on a 
report published by the Neenah Foundry Company, indicated that approximately 
one-half of the total calculated inflow for 1977 entered the system through 
manhole covers, and runoff through open holes accounted for three-quarters of 
this extraneous flow. Filling or replacing the perforated manhole covers will 


significantly reduce the peak flow rates received at the plant. 
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Il. INFILTRATION DETERMINATION 


In order to determine infiltration, a week was selected when wet weather 
conditions coincided with maximum height of the groundwater table. The 
maximum weekly flow rate used was for the week of June 10-16, 1977. Inflow, 
attributable to rainfall for this week and infiltration from the private system of 
the mobile home park was subtracted to yield a maximum wet weather flow. This 
figure represents infiltration flow plus base sanitary flow. 

Maximum weekly flow received at 


the wastewater treatment plant 
during wet weather (adjusted for 


meter discrepancy) 3.23 mgd 
Inflow during wet weather week -0.20 mgd 
Mobile home park -0.18 mgd 
Peak weekly wet weather flow rate 2.85 mgd 


The base sanitary flow rate is the flow entering the system from normal 
water usage. Infiltration and inflow are not included. If the winter water usage 
figures in paragraph t, above are used and it is assumed that 85 per cent of that 
water use is discharged to the sanitary sewer then a base sanitary flow can be 
determined (85 per cent of 2.57 mgd = 2.18 mgd). The total wet weather 


infiltration can then be determined. 
Adjusted wet weather flow - base flow = Peak Infiltration 
2.85 mgd - 2.18 mgd = 0.67 mgd Infiltration 


Excessive/Nonexcessive Determination. Total infiltration into the system 
(0.67 mgd) divided by the total inch-miles of sewers in the collection system 
including house service connections, (1,085 plus 372 inch-miles) yields an average 
infiltration into the system equaling 460 gpd/in.-mi. 

EPA regulations state that a cost analysis need not be performed when 
average infiltration is less than 1,500 gpd/in.-mi. Therefore, a maximum rate of 


infiltration equal to 460 gpd/in.-mi. can be defined as nonexcessive. 
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acre-ft 


BODs 


cfs 
fps 
gal 
gpcd 
gpdsf 
gpd 
gpm 
hp 
in.-mi. 
kV 
mgd 
mg/1 
MLSS 
pH 
ppced 
ppm 
psi 
PVC 
scfm 
SS 
SWD 
TSS 
VCP 
VSS 
WAS 


APPENDIX 5 


LIST OF ABBREVIATIONS 


volume equivalent to 1 foot of depth over | acre of 
area 


biochemical oxygen demand measured at 20 C 
after 5 days of incubation 


cubic feet per second 

feet per second 

gallon 

gallons per capita per day 
gallons per day per square foot 
gallons per day 

gallons per minute 

horsepower 

product of pipe diameter in inches, and length in miles 
kilowatt 

million gallons per day 
milligrams per liter 

mixed liquor suspended solids 
hydrogen ion concentration 
pounds per capita day 

parts per million 

pounds per square inch 
polyvinyl chloride 

standard cubic feet per minute (at 68 F and 14.7 psia) 
suspended solids 

sidewater depth 

total suspended solids 

vitrified clay pipe 

volatile suspended solids 


waste activated sludge 
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APPENDIX 6 


PUBLIC PARTICIPATION 


Two documents have been included in this appendix to illustrate the public 
participation experienced during production of this facilities plan. 

The first is a letter from the Montana Department of Health and 
Environmental Sciences, explaining their position on this facilities plan. That 
department has been designated the ‘208 Agency”’ for Montana. 

The second document is a transcript of the public hearing conducted in 
Helena on February 27, 1979. Contained within the transcript is a disucssion of 
previous public participation, including four public meetings to establish a 
boundary for the planning area; a meeting in September, 1978, to discuss 
preliminary findings of the consultants; and newspaper advertising of the public 
hearing. It should be noted that progress of the report and each of the public 


meetings has been well covered by the local press. 
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April 10, 1979 


Mr. Denis Vogt, Director 

Lewis & Clark Areawide Planning Organization 
38 South Last Chance Gulch 

Helena, Montana 59601 


Re: Helena-Helena Valley 
Project C300302-01 


Dear Mr. Vogt: 


We have been asked to explain, as the designated water quality 
management planning (208) agency, the relationship between "201" 
facility planning and the "208" program. Within the Statewide 208 
planning area all facility plans were financed through the construc- 
tion grant program due to Limited 208 monies available. As such, 
the 208 program did not attempt to monitor each facility plan, but 
instead relied on coordination provided by state construction grant 
staff. 


“\ 


As facility plans are reviewed and approved by the Bureau's staff 


they will become, by reference, a part of Statewide Water Quality 
Management plan. 


We hope this explanation is adequate for your needs, but do not 
hesitate to contact us if additional information is required. 


Very truly yours, 


7 


€ 4 


i 


Steven L. Pilche 
Water Quality Bureau 
Environmental Sciences Division 
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HELENA, MONTANA 


RUT HKGE Kk RADHA 
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TRANSCRIPT OF HEARING 


Helena, Montana 
February 27, 1979 


City Hall Annex 


H & H SECRETARIAL SERVICE 
Helena, Montana 
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LEWIS AND CLARK AREA-WIDE PLANNING ORGANIZATION 


| HELENA, MONTANA 


et eT ee eS 


WASTEWATER FACILITIES PLAN 
TRANSCRIPT OF HEARING 


February 27, 1979 


) 
) 
FOR HELENA-HELENA VALLEY ) 
) 
MONTANA 1978. ) 

) 


Kees Re ae ee) a 


The above-entitled matter came on for hearing at 7:30 P.M., 
Tuesday, February 27, 1979 at the City Hall Annex, Helena, 
Montana. 


APPEARANCES: 


DENIS VOGT, Director, Lewis & Clark Area-wide Planning 
CHARLIE HAIL, Area-wide Planning Staff 


JAMES W. HENSON 

Black & Veatch 
Consulting Engineers 
1500 Meadow Lake Parkway 
Kansas City, MO 64114 


ROBERT PECCIA 

Daily-Peccia and Associates 
1 North Last Chance Gulch 
Helena, MT 59601 


PLANNING COMMITTEE PRESENT 
JEANNIE GLASSCOCK 

JIM NYBO 

JOE STEINER 

WILL SELSER 

CRAIG WINTERBURN 


PLANNING COMMITTEE NOT PRESENT 
JOHN WILKINSON 
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MR. VOGT: Eowilil’ call theppepttconeare nd 





to order and introduce myself; I am Denis Vogt, Director 


of the Lewis and Clark Area-wide Planning Organization. 






The purpose of this public hearing is to discuss and 






obtain public participation in the Helena-Helena Valley 






Wastewater Facilities Planning Process and the potential 






environmental aspect of the proposed plan that you will 





hear tonight. For the public record, I will state that 






the meeting is being held here in the City Hall Annex 





in the hearing room and the date of the 27th of February, 






1979. This particular study has a summary in the back 





of it, an 1l page summary. I have copies available 













tere erOr distribution. to the public. If you ere interested 


in a copy, Charles Hail from my staff here -- if you 







will raise your hand, he will give you a copy of this 






particular summary for your own review. Also, there 






will be going around an attendance sheet, and I would 


appreciate your signing that attendance sheet so we 










have your attendance here for the record also. This 


information in the entire report and there is two volumes 






of it has been on file in the public library and here 






in our offices and has been available to members of 






the APO -- the Area-Wide Planning Organization and the 






Committee of Wastewater Facilities Plan. This public 





hearing has been legally advertised in the Independent 







Record according to the Federal rules and regulations 


The meeting that we 









governing this planning process. 






We will have 


2- 


will follow tonight will be in two parts. 
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a presentation by our consultants, and represented by 
Our consultants on my immediate right is Jim Henson of 
Black & Veatch, and Bob Peccia of Daily-Peccia and 
Associates. After those gentlemen have made their 
presentation and explained the plan to you, then we will 
hear from those persons that have a statement to make or 
have a question to ask of either the Committee who is 
present or the consultants. I would like at this time 
to introduce the people who are present at this particular 
table and their particular function. Charles Hail on 

my immediate left is a staff person on the APO staff 

who has followed the plan with the consultants. We 
have Jean Glasscock who is president of the City Planning 
Board and a member of the APO Board. Next to her is 

Jim Nybo, a City Commissioner and member of the APO 
Board. Joe Steiner of the Department of Health, Water 
Quality Bureau. Will Selser who is with the City- 
County Health Department, Sanitation Division; at the 
end of the table is Craig Winterburn, who is a member of 
the APO and a member of the Planning Committee that has 
followed this particular study. This program is an 
effort initiated by both Lewis and Clark County and by 
the City of Helena intended to identify the facilities 
needed now and in the future to treat generated waste 
and projected waste in the Helena Valley and the City 

of Helena. The study area boundaries -- do we have 

that on a map -- the study area boundary that was 
selected for purposes of the study as Charlie will show 
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you on the map was arrived at throuch the conducting of 


four public hearings held in the Valley at the inception 





of the program a little over a year ago. I appreciate 





it may be hard for you to see the map to see this 





particular boundary. Perhaps, Charlie, you might just 






follow the boundary around and explain where it is 





geographically. 





MR. HAIL: The southern part of the 






boundary is just a little bit -- I guess a half a mile 





or so south of the City limits. To the west goes out 






highway 12 to the area around the old Broadwater Hotel, 






over to Scratch Gravel Hills around Fort Harrison, and 


up to the north up to just passed Lincoln Road out 







by Evergreen Estates. It comes around to the east 


around Lake Helena down to the City limits of East 






Helena, taking in an area just to the east of East 






Helena, which includes the Eastgate development and 


back around just to the south and west of the City of 










East Helena. 





MR. VOGT: Thank you, Charlie. This 


particular study area boundary was arrived at through 





conducting four public meetings in the Valley. We 





held meetings, beginning at the Community Center in 





Leisure Village; the second one was at Rossiter School; 








then at the West Helena Fire District Hall, and finally 





we finished with the fourth meeting at Kessler School. 





From the input we gained at those public meetings, 





we arrived at this particular boundary. I think, too, sie 
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would be appropriate to mention those members of the 
Wastewater Facilities Plan Committee who are not here. 
John Wilkinson, who is a County Commissioner, representing 
Lewis and Clark County. Dick Nisbet, who is Public 
Utilities Director for the City of Helena. Victor 

Kelly, representing the City Planning Board. Leo Pocha, 
City Commissioner. That would comprise the members of 
the Committee who are not present. I would also like 

to recognize Bob Decker of the County Commissioners who 
is here tonight. Last September we held a public meeting 
very similar to this -- not a public hearing but a 
public meeting -- to review the progress to date by the 
consultants, Black & Veatch, and at that time Jim Henson 
gave us a presentation of the program as they had arrived 
at at this point. Tonight you will hear a recommended 
alternative of the consultants as proposed to the 
Committee and to the APO Board. One final. thing, cits 
planning process is the first of three stages of Waste- 
water Facilities Plan. This is known by EPA standards 

as Step 1, planning phase; Step 2 would be engineering 
design phase for those facilities selected through the 
planning process and selected by local government as 
improvements to the system or a new system; ard the 


third phase, or Step 3, would be the construction 


phase of the program. It was the intent at least in 


the front end by the City of Helena to proceed with 
Step 2 in some of the program efforts. With that, I 


would like to turn it over to Bob Peccia who will begin 
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the presentation. 









MR. PECCIA: Our presentation tonight will 









be in two steps. I will go through a slide presentation 


to give everyone some type of a physical concept of the 







facilities that we are talking about, and then Jim 


Henson will go through our recommended plan and also the 






costs associated with the recommended plan. Before 






we get into the slides, though, I want to discuss just 


two aspects that are pertinent to the Wastewater Facilities 








Plan and that do affect the plan itself. One being a 












groundwater monitoring program that is being done 


jointly by the City-County Health Department and the 







This basically is a ground watering 





Geological Survey. 


monitoring program that will establish the quality of 






the groundwater or monitor the quality of the groundwater 






over a period of time and determine whether or not we 






are indeed in contamination in the Valley. Results of 





this monitoring program will have direct bearing on 


some of the recommendations contained in the Wastewater 






Facility Plan. We have tried to make the Plan flexible 





enough so that the results of this groundwater monitoring 





program could be incorporated into the Wastewater Facility 








Plan as results come in. The second thing I would like 





to point out is that when we began the Wastewater 


Facility Plan, we were authorized to proceed using 





population projections provided by TAP Incorporated from 






Bozeman. Since that time, a social economic committee 









has reviewed those population projections and come up with 
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revised population projections for the planning area. 


We have used the original population projections to analyze 
the Wastewater Treatment Plant and, consequently, will 

be conservative on that. On the cost end for that 
evaluation, we basically utilized current population 
estimates, and consequently, we don't feel that the 
difference in populations that we are talking about 

will significantly affect the results of the Wastewater 


Facility Plan. With that explanation, I will proceed 





to some of the slides we have. 


(SLIDES PRESENTED AT THIS POINT) 

SLIDE? Iki WThesproductsPor “our 
study are contained in two documents. One being an 
Environmental Assessment on the left -- Environmental 
Assessment Report, and the other being the Wastewater 
Facilities Plan on the right. Our methodologies and 
the results we have come up with along with our alternatives 
that we have considered and recommendations are contained 
in these reports. 

SLIDE 2: Contained in the 
Environmental Assessment is a land use plan. We did 
conduct a field inventory of the land uses around the 
Helena area and developed this land use plan .Se This 
land use plan was basically used to establish the 
density of development throughout the area and to 
establish and evaluate the potential for wastewater 


collection and treatment systems. 
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SLIDE 3: This is another 


display that is contained in the report. This is the 


City of Helena and the immediate surrounding area. The 


areas are divided into subbasins for analysis purposes, 
and within these basins we have developed the theoretical 
flow capacity and theoretical flows, compared those 

with capacities of the collection system to determine 
any deficiencies in the existing collector system. 

SLIDE 4: This is another 
display that is contained in the report. This display 
shows the area -- the jurisdictional area of the Waste- 
water Facilities Plan, shows the location of some of 
the lagoons in operation in the planning area, and also 
some of our recommendations for collector system in the 
West Valley area and also the area west of Helena. 

Jim Henson will be getting into the plan aspects and 
some of the costs. 

SLIDE Stein addition tocthe 
other analyses that we performed, we also worked with 
the City of Helena in developing a monitoring program —~ 
flow monitoring program for the collection system, and 
these are some of the key locations that we established 
for their flow monitoring program to determine whether 
or not the theoretical flows are comparable to the actual 
flows in the collection system. The City does have 
flow monitoring equipment they recently purchased and 
are actively conducting a flow monitoring program. 

SLIDE 6: This is a slide of 
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the flow reporter in one of the manholes that we did 
a flow measurement on. 

SLIDE 7: One of the problems 
that we discovered with the collection system in Helena 
is a certain amount of inflow from storm drains that 
are connected to the sanitary sewer system, and this 
slide illustrates some of the storm water that is going 
into a storm drain and eventually getting into the 
sanitary sewer and having to be treated by the plant. 

SLIDE 8: Another problem is 
we have a certain number of manholes that are older 
manholes, and we have a certain amount of inflow through 
these because of the number of perforations in the 
manholes, and this slide illustrates a certain amount of 
inflow that is getting into the sanitary sewer system 
by virtue of going through these manhole covers. 

SLIDE 9: This slide shows 
another manhole that is totally inundated, and of course, 
we are getting inflow around the manhole cover and 
through the holes in the manhole cover. 

SLIDE 10: This slide shows 
a properly constructed manhole. It is slightly raised, 
and the flow would be away from the manhole cover and 
would eliminate a lot of problems associated with 
inflow into the manhole. 

SLIDE 11: This slide is a 
slide of the control panel at the Wastewater Treatment 


Plant. The other portion of the slide shows a schematic 
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diagram of the process that the plant follows through. 
The lower part of the slide is part of the control panel 
at the Treatment Plant. 

SLIDE +12: aiThisastlide --watethe 
left of the slide that is not shown is a grit chamber 
and then it flows from the grit chamber to the Parshall 
flume, and basically this is where the inflow measurements 
to the amount of flow going into the Treatment Plant 
occur. 

SLIDEwl3%s Thais: slidegeatso 
shows grit chamber number 2. 

SLIDE 14: This slide shows a 
primary clarifier. 

SLIDE. shou, sPhas qs:lide «shows 
Jan Kraner illustrating some of the problems with the 
scum removal on the primary clarifier. We do have some 
recommendations that Jim will mention on scum removal. 

SLIDE 16: This slide shows 
the trickling filter on the right -- the building on 
the right. Basically the trickling filter is a series 
of redwood slats by which the wastewater trickles down 
through and is treated through a biological process 
as it filters down through the redwood slats. 

SLIDE 17: This slide shows the 
wastewater does have a higher temperature than the outside 
temperature as illustrated by the steam rising from the 
frickiiang) -2i1ter. 

SLIDE 18: This slide doesn't 
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show it clearly, but this is the sprinkling system on top 


O@ethe trickling filter. “Wijthink: you®canssee some of the 
nozzles and spray that distribute the wastewater over the 
redwood slats and down through the slats and is treated 
then. 

SEULDB eL9is) -thisy slide ssnows 
the sludge holding tanks out at the Treatment Plant. 

SLIDE 20: This slide shows 
the building where the purifax unit is kept. The sludge 
is basically treated by this purifax unit, which is a 
chlorine oxidation unit where a heavy dose of chlorine 
is injected into the sludge and basically oxidizes the 
sludge. This process is currently being used at the 
Treatment Plant. As you can notice from this, chlorine 
is very toxic, as evidenced by the H@CantlOnyechilonrine 
inside" signs. 

SLIDE 21: This slide shows 
some of the chlorine tanks that are stored inside the 


Boijding.. (Also, itis an indication of the amount of 





chlorine that is needed to oxidize the sludge. 

STIDEL 226 sAsun mentioned; *chlorine 
is very corrosive and whenever you have an atmosphere 
where a lot of chlorine is available, you do have a lot 
of corrosive effects, and it does create a maintenance 
problem out at the Treatment Plant, and they do have 


a problem with the corrosion out there. 


SLIDE 23: This slide shows 


the sludge drying beds. In operation is removal of 
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sludge from the drying beds at this time. 


SLIDE 24: This is a slide of 


the aeration basins. The liquids go from the trickling 


filter into the aeration basins into a final clarifier. 
SLIDE 25: This is a slide of 


the final clarifier here. 





SLIDE 26: From the final 
clarifier, the liquids go into a chlorine contact 
basin, and you can see from the slide there that is kind 
of a myriad of channels there, and it holds the liquids 
in contact with chlorine for a certain amount of 
time, and then the liquids are discharged into an 
irrigation ditch and eventually into Prickley Pear. 

SLIDE 27: We did have some 
questions about the flow through the Plant and as part 
of our study, we did put a flow monitoring gauging 
station out there at the chlorine contact basin, and 
this shows our recorder and our flow in place. 

SLIDE 28: The effluent at 
the chlorine contact basin does have a continuing 
monitor for quality, and this slide shows some of the 
samples being taken. 

SLIDE 29: When everything 
works right, this is the final clarifier. When everything 
works right, we do get a pretty high quality effluent 
through the treatment process. 

SLIDE 30: This slide shows 
an operating lagoon in the valley area. There is some 
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weed growth around the edges and also some aquatic 
growth in the lagoon itself. 

SLIDE 31: This is another 
lagoon in the Valley and as you can see, there is quite a 
bit of weed growth here in this particular lagoon. It does 
cause some concern for the penetration of the seal in 
the lagoon, and very possibly we could be getting more 
percolation through there than we would like to see. 

SLIDE 32>, Thistsitdesillustrates 
the high groundwater in the Valley. It was taken fairly 
close to Northgate Shopping Center. Of course, high 
groundwater creates some problems with soil absorption 
systems and also construction of some sewer lines. 

SLIDE 332° In addition to 
some of the other factors, we do get some unauthorized 
discharge into the septic tank pumpings into the Helena 
collection system that ultimately has to go through the 


Treatment Plant. 


Hopefully, these slides will give you a better concept 
of what we are talking about as Jim goes through the 
recommendations. 

MR. HENSON: As Bob mentioned as far as 
the population is concerned, we did use the TAP Report, the 
high scenario which means the maximum of what was 
thought to be the maximum growth that would occur aoe the 
area -- the service area. Using that scenario in our 
report calculations, we came up with a year 2000 service 
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area population of 52,414 people. This is the people 
that are within the area that we think will be con- 
tributing to the Helena Wastewater Treatment Plant. The 
wastewater flow that is anticipated at the Plant by 1980, 
we anticipate a flow of 3.44 million gallons a day. This 
is average day. By the year 2000, this would be up to 
5.77 million gallons a day. The significance of this 

is that the Helena Treatment Plant is designed for a 

flow rate of 6 million gallons a day, so there is 
sufficient capacity in the Plant to treat the anticipated 
flow through the year 2000. The infiltration inflow; 

a definition of excessive infiltration inflow into a 
sewer system is when it costs less money to make the 
improvements to keep the infiltration inflow out of 

the system than what it costs to transport it and treat 
it. You look at the infiltration inflow on a total 
system basis, and in the Helena system we have determined 
that this is not the case. There is no excessive 
infiltration inflow in the system. There is, however, 
some isolated cases of which you saw some slides on. 
Whenever you know of a source of either infiltration 

or inflow, it is best to go ahead and remove it, especial- 
ly if it does not take a whole lot of money. There is 

a private sewer system that contributes to the Helena 
system in which we in our flow gauging program determined 
that 181,000 gallons per day infiltration was entering 
that system. The owner of that private sewer is 


aware of it and is anticipating making repairs to that 
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sewer to prevent this infiltration. The manhole covers -- 
the perforated manhole covers that you saw in the slide, 
there are approximately 500 of them in the system. 
These should either be replaced or the holes filled -- 
for most of them anyway, especially the ones that are in 
gutter lines; the storm inlets, the City of Helena had 
a program underway in which they were disconnecting the 
known storm inlets to the sanitary system. The funding 
for that program ran out; they don't have funds now to 
dovit. Eventually, when funds become available again, 
they intend to continue the program. The wastewater 
treatment systems that are available in the Valley, 
of course, are the City of Helena Treatment Plant. 
There are a number of lagoons which are serving either 
individual institutions or subdivisions and then, of 
course, the septic tanks serving individual homes. 
Only the City of Helena Treatment Plant has an NPDES 
permit. NPDES stands for National Pollutant Discharge 
Elimination System. The permit limits the discharge 
from the Helena Treatment Plant to a BOD and suspended 
solids of 30 milligrams per liter. It also has a 
chlorine residual limitation of .5 milligrams per 
liter. There is another limitation on it which says 
the fecal coliform shall not exceed 200 count per 
100 milliliters of wastewater. That requirement can 
easily be met by adding more Gisinfection to get your 
fecal coliform killed. However, when you add more 
disinfection, then you enter a problem of exceeding 
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the .5 on your chlorine residual. There is also another 






problem -- well, it is not a problem in the Helena 


area but a requirement of the discharge permit says 





that 85 percent of the BOD and suspended solids coming 









Many times this is 





into the plant will be removed. 


a much more stringent requirement than what the 





BOD and the 30-30 standard. Of the lagoons in the 








Valley, the first two up here, the Cooney Home and 







Their 





the Mountain View School, are unlined lagoons. 









infiltration rate exceeds that desirable, and improve- 


Leisure 





ments should be made to these two lagoons. 








Village is a lined lagoon. However, from information 





that we have, we have determined that the anLieLervatiron 







rate from that lagoon is excessive, and there may 





be a failure in the lining. Treasure State Acres, as 





best we can determine, the infiltration rate at 










Treasure State Acres lagoon is O.K. There have been 





some operational problems reported to us on that 





lagoon. Ten Mile Creek Estates is a brand new lagoon, 







and operational data is not available. There are two 






others: the Fort Harrison lagoon and the East Helena 





lagoon, both lay within the study area boundaries. 






However, the area that contributes to those two 





lagoons are outside the boundaries, and we did not 





investigate those lagoons. The septic tanks in the 





Valley, there have been operational problems reported 





Rn 


on them; both in tank failures themselves and in 





their soil absorption fields. Our recommendations for 
-16- 
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correcting these problems, of course, is a continuing 
groundwater sampling program that is being undertaken 
by the City-County Health, along with USGS. If they 
continue to monitor the groundwater program -- continue 
to monitor the groundwater, they will be able to 
determine when the groundwater is being polluted 

and when improvements should be made to slow it down. 


Bob, do you want to show that other slide. 


(FURTHER SLIDES SHOWN AT THIS POINT) 


MR. HENSON: The improvements we are 
recommending forthe area to the west of Helena which 
would be out along Ten Mile Creek is that this area 
should be the Helena collection system should be 
expanded to serve this area. This would be done by 
starting with a trunk sewer here. It would hook into 
the existing system in this one and run the trunk sewer 
on out this way, and then follow essentially along 
Ten Mile Creek. A portion of that will be eligible 
for EPA or it is anticipated it will be eligible for 
EPA funding. The remainder of it, the portion on 
out from say the end of the trunk clear on out will 


probably not be. 


(SLIDE SHOWN AT THIS POINT) 


MR. HENSON: The West Valley collection 
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system; this is in a more highly populated and more 
higher density of development within the West Valley 
System. We recommend that a trunk sewer be run down 
along the Interstate to the pumping station located 
down here, and a new pumping station be put in and 
force main pumping of the wastewater back to the 
City of Helena Plant. Of course, to go along with that, 
you will have to have collector sewers serving the 
development in the area. These sewers were placed 

on here strictly on the more dense areas. There are 
two others. We have a development here and here 

and the collection system can be expanded onto those. 
The density was not quite the extent that we found 

in the other areas. The Cooney Home lagoon sits here. 
The Helena system has a trunk sewer that follows along 
Custer. We recommend that the Cooney Home lagoon be 
abandoned and a pump station put be and the wastewater 
pumped back into the Helena system. The Ten Mile 
Creek Estates and the Treasure St:ate Acres lagoons 
will both be -- the lines going to those lagoons 

would be intercepted with this trunk sewer, and so 

the need for those would no longer be there, so they 
would be abandoned when the West Valley system goes 
in. The other two, the Mountain View School, and this 
is the Leisure Village lagoon way over here; both 

of those lagoons because of the remote area, the cost 
of coming back into the Helena system would be 


excessive. We would recommend that an upgrading program 
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be started for both lagoons. In the case of Mountain 
View, of course, go in and line it and whatever else 


would be necessary to update the lagoon. 


Improvements to the Helena Treatment Plant. The Plant 
as I said does have the capacity to treat 6 million 
gallons a day or a design capacity to do that. We have 
four recommendations to be made for the liquid phase 
of the plant. These more or less are for reliability 
of the plant with the exception of the first. Under 
design standards accepted now for the design of 
primary basins -- the first two, excuse me -- for 
primary basins, the Helena Plant is somewhat under- 
sized in primary basin capacity. What this means 

is that the primary basin will not be quite as 
efficient as normally designed for. It will then put 
an additional load on the rest of the plant. We would 
recommend that a second primary basin be built. The 
final basins are not equipped with scum removal equip- 
ment. The treatment process that the plant has out 
there now does produce a wastewater that is possible 
of having a scum on the final basins. We would 
recommend that the scum removal equipment be installed 
on the final basins. The treatment plant is on a 
single power source. A power failure caused by a 
storm going down a line or something of that nature 
would knock the treatment plant out of service. This 


is normally undertaken or corrected by putting ina 
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second power feed into the plant from a second source; 
we recommend that this be done. The final item on the 
liquid end of the plant is in the instrumentation. There 
are some corrections that need to be done on instru- 
mentation in order to get more accurate readings as 
far as the influent is concerned and the effluent to 
the plant. On the solids end, our recommendation is 
to go to a whole different sludge or solids treatment 
process. To do this, you would have to build two new 
primary digesters. In primary digesters, . we are 
talking about an anaerobic digester process; in this, 
the solids from the wastewater are put into the digesters 
where bacteria transforms the material into a material 
which could be used for a soil conditioner. We would 
recommend the anaerobic digester process as two 
phases. First, the primary and cHeyeehe secondary. The 
two sludge holding tanks at the treatment plant, we 
would convert into secondary digesters. The digested 
sludge or solids then are suitable for injection into 
the ground and would go to a sludge injection system, 
which you take a piece of equipment which looks a 
lot like a cultivator and inject the sludge approximately 
6 inches below the ground. This would be on three 
separate plots. Normally you have one DLO LoL 
ground in which you are injecting material; one 
plot of ground on which you are growing crops, and 
a third plot of ground in which you are holding 
in relief of the one in which you are injecting the 
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Sludge into. This process, of course, is a summer time 
operation or when the ground is not frozen. Therefore, 
you would have to have a sludge holding basin for 
wintertime operations, which would hold the sludge 
through the winter for injection into the soil 

in spring. The benefits you get from anaerobic digestion, 
a methane gas is produced. The gas can be used for 
heating at the treatment plant. The plant also has 

a pump which is driven by natural gas. This could 

be converted over to operate on methane. We have 

a gentleman in our office -- in the meeting out here, 
Mr. Horvath. He is with Eko-Kompost Incorporated, 
which is a firm in Missoula. His operation has just 
come to light within the last three weeks. It has 

not been fully investigated. If this program proceeds, 
his operation will certainly be investigated, which 
will give another disposal of the solids. The 
recommended improvements that we have, there are no 
major adverse environmental impact. We have some 
minor impact during construction, which will have 
noise, dust, some erosion. The plus benefits| if, the 
program is adopted would be improvements to the 
groundwater or at least prevention of any further 
pollution from the wastewater from those areas 

being sewered. There will be a long range energy 


commitment to the system in that if the injection 


system is used, there will be some fuel consumption 


on the equipment, power requirements for the additional 
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equipment at the treatment plant and the pumping 
station. Now we get into the cost for the recom- 
mended program. The cost for the West Valley improve- 
mentsssLahaveia figure of=$1976537.000-headfethat; 75 
percent would be thought would be eligible for 
EPA. This top figure is for the outfall line along 
the Interstate, the pumping station and the forced 
main back to the treatment plant. That portion which 
I pointed out will probably be eligible for EPA 
funding; 75 percent of that figure EPA, and 25 percent 
of it produced by local people or $388,000. I have 
an item down here that is non-eligible $1,633,000. 
That is for the rest of the collection system that 
would be required to serve that area. I have it as 
non-eligible right now because it is a low priority 
item on the EPA. If the program is started now, chances 
are it would not be funded and would have to be paid 
for by local funds. This is an expenditure that 
would have to be made in order to be able to use 
this expenditure up here. Of that, the total iocall 
funds $2,021,000. The annual debt service would be 
$163,000. This is based on a 30 year bond issue -- 
revenue bonds at 7 percent interest. The debt service 
of $163,000 per year, an annual O&M cost which is 
operation and maintenance -- the annual O&M cost 
of $69,000. This does include a service charge paid 
to the City of Helena for treating the wastewater. 
This comes down to a cost per customer in the West 
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Valley area of $178 per year. That figure of $178 is 

based on 1300 customers. Our density in that area 

that was checked early this summer -- the density in 

that area this summer was some 1100 houses. I don't 

think there has been 200 houses built out there this 

Summer, but chances are by the time this program is 

adopted if it would be to go on and proceed, you would 

have somewhere around 1300 customers in the Valley. 

Local costs -- by local, I am talking about the City 

of Helena -- the plant improvements would be $2,947,000; 

the collection system improvements would be $1,918,000. 

This figure is only the trunk sewer to the west. 

That does not add some improvements within the collection 

system. It does not include the 8 inch line that 

goes up Ten Mile Creek; giving a total of $4,865,000. 

We anticipate that all of this would be eligible for 

EPA funding, which means 75 percent of it, leaving 

25 percent local funds or $1,798,000. The annual 

debt service on this figure is $169,700. The reason 

for this one being higher than what was on the other 

sheet is that these are based on 20 year bonds; revenue 

bonds at a 7 percent increase. The 20 year bonds on 

this because the plant improvements are involved in 

it, and treatment plants don't last as long as collection 

systems, supposedly. The monthly O&M costs, and this is 

an increase in O&M of $25,000, coming up with a cost 

per customer in Helena or $15.60 per year. The reason 

for this being so much less is that you have so many 
-23- 
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customers involved. That completes our presentation, 
and I would like to open this up for your statements 
and any questions you may have. 

MR. VOGT: Thank you, Jim and Bob. As 
Jim has stated, this particular portion of the public 
hearing is now opened up to either questions you might 
have or a statement that you might wish to make. I 
would ask that you identify yourself for the recording 
secretary. Give your name and then go ahead and 
state your question, and I will direct it to the 
appropriate person. 

BOB DECKER: My name is Bob Decker, County 
Commissioner. I was reading the costs in Table 16 in 
your Preliminary Facilities Plan. The cost of sewer 
service for the West Helena Valley -- remember, Bob, 
we met about a week ago and had some questions about 
density; boiling it down here, you have an annual cost 
per household of $100 to $300 per year. Would you 
explain -- first of all, I ama little skeptical about 
your density assumptions, ard also would you explain 
how you get the 176 or whatever it was per year? 

MR. HENSON: thes: bie in etherreport,; 
we have a cost per household ranging somewhere between 
$100 to $300 per year. This variation was based on 
two different densities. The $100 per year based 
on a density in the Valley of 3 households per acre. 


The $300 per year was based on a density of 1 house 


per acre. Our 178 that we had up here on the chart 
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is based on the density within the Valley right now, 
and that will put in the system that we have out there 
right now based on 1300 people. 

MR. DECKER: Right now, you have 1100 units 
out there, right? 

MR. HENSON: Right -- well, that was 1100 
as of last summer when we made the count. 

MR. DECKER: Do you have any idea, Denis, 
what the growth has been out there? 

MR. VOGT: We are experiencing about 10 
percent per year. 

MR. DECKER: One thing right off, if you are 
basing those costs on 1300 units, then we are going to 
have to wait a year or maybe two to reach those 
units. 

MR. HENSON: That isrprmight. 

MR. DECKER: At that time your design 
would be right, but you are talking about 1979 dollars. 
The way things are going, we could pessimistically add 
16 percent maybe to that cost? 

MR. HENSON: Ten percent per year, yes, 


that dsaright: 


MR. DECKER: Would that be a good assumption 
to make? 
MR. HENSON: Yes. There is a little leeway 


built in this, but the leeway built into this is the 
delays we would anticipate from now until this goes into 
operation, which is probably two years down the road. 
—256 
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If we started today, it would still be two years before 
this ever would come to pass; but if you wait two 

years before you ever get started, then yes, you are 
talking another 15 to 25 percent added on at today's 
inflation rates. 

MR. DECKER: As a tack-on to this, using 
your current figures of 1100 or 1300 for the study 
area, this doesn't have much relationship with the 
TAP figures that you quoted earlier? 

MR. HENSON: No, this does not have relation- 
_ Shipewith>=< things are growing a lot faster than what 


TAP anticipated within that Valley -- that one area. 


There is one other thing that I would like to bring 


up that I did not mention. It is this item; there is 
FHA funding or an FHA program in which some of this 
money could come from. It is normally on a low interest 
rate loan, but they do have grants that are available. 
If EPA would determine this figure (REFERRING TO CHART) 
was eligible and you would get the 75 percent funding 
on that, that would drop down to around $100 per person 
per year. 

MR. DECKER: Don't both those loan grant 
programs depend on a low income area? 

MR. HENSON: FHA, it is not low income; rt 
is ruval. 

MR. DECKER: How about EPA? 

MR. HENSON: EPA is need; based on need. 


CRAIG WINTERBURN: Doesn't it have to meet a ratio 
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relative to mean income though? 

MR. HENSON: I will defer FHA to Bob because 
I am not that familiar with FHA programs. 

MRIEPECCTA: I think it is related to income, 
and I am not sure what formula they use. Basically, 
they make the determination on what the contribution 
rate would be for the grant application, and I think 
income levels are a factor taken into consideration. 

ED McHUGH: Ed McHugh. It would appear 
like any projections of 1100 to 1300 would be very 
conservative because there is plots of land adjoining 
that main outfall that could be put into a subdivision 
tomorrow, and I'm sure that in two years, a plot or 
two probably would be planned on in developing a 
subdivision which would possibly add another 100 homes 
easily. So it would seem like that would be a 
conservative figure for the County Commissioners’ figures 
there as I understand what you have said, that $178 is 
on a two year -- the figure for completion in two 
years which means you are anticipating 1300 homes, so 


actually that is an accurate figure if the plan were 


to go into effect two years from now -- Lf SLeaLegto 


be completed two years from now. 
MR. HENSON: Let's say it is close enough. 
MR. MCHUGH: So that is your ballpark 
figure? 
MR. HENSON: Right. 
MR. MCHUGH: And it could easily come down 
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some if there were one or two housing subdivisions that 
would go in, which the odds are 50-50 that it will 
happen. 

MR. HENSON: Right. You also have to have 
the people to move into those subdivisions. Whether 
there are that many families moving into Helena or 
not is the other thing too -- or into the Valley. 

MR. WINTERBURN: Craig Winterburn. Does the 
main trunk and pump station qualify now for EPA 
funds? 

MR. HENSON: I would like to say yes, but 
you will never do that until you get the assurance 
from EPA. The question is -- well, I can go to Joe 
and see what his feeling is on it. The need has to 
be there for some type of collection system. 


JOE STEINER: A groundwater study is being 


done in the Valley right now, so there will be a 


determination whether the need is there. The interceptor 


lift station are eligible items if the need is there. 
If the need is nct there, they still become eligible 
items; however, the priority is so low in comparison 
to other projects around the state that the funding 
could be maybe three, four or five years down the 
road. 

MR. WINTERBURN: What constitutes the need 


in the groundwater study? 


MR. STEINER: Need comes into the fact that yo 


have to show one of three things. You have to show 
«2 9— 
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contamination of groundwater; contamination being 






groundwater being contaminated beyond drinking water 






or beyond its beneficial use. The other thing is 


point source discharge to surface water, which is 






not the instance in this case. The other is public 






health hazard; public health hazard to be defined 





as sewage surfacing underground or a public health 







problem where the groundwater study shows that the 


drinking water could be contaminated or the groundwater 





contaminated beyond drinking water quality. 





MR. MCHUGH: The treatment plant that you 






show what, about 3 million dollars to make it so it 






will handle the needs there. In your study, is the 





treatment plant in fact defective today and are those 







improvements, some of them going to have to be made 





whether we go into this project or whether we don't? 





MR. HENSON: What was the first part; is 





the treatment plant what? 





MR. McHUGH: Defective. 






MR. HENSON: No, I won't say it is 





defective. 





MR. McHUGH: There is obviously a problem 





that we've had, and that is the bad odor, but that 






isn't as far as you are concerned technically, that 






is not a defective program -- the treatment plant 







itself, there is something else besides the fact 


that it is -- as I understand what you are saying, 






you are going into bacterial treatment and as I 
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understand, the plant now does not do that; it uses 
chlorine -- 

MR. HENSON: Chlorination, yes. 

MR. McHUGH: And if I can follow what you are 
saying is you don't feel that chlorine treatment type of 
program is effective and it should be changed over to a 
bacteria type of treatment. 

MR. HENSON: The bacteria type -- the anaer- 
obic digester that we are talking about have been in 
operation for a long time. It is a proven treatment of 
solids. The chlorination system that the Helena plant has 
out there is a new type of treatment. It has only been in 
effect the last three years, I would say, three or four 


years, something like that. The system is a patented 


operation. We have checked several areas and as far as 


the treatment of the sludge is concerned, it does do that; 
you can get the sludge treatment. However, there have been 
disposal problems associated with disposal of the sludge. 
JOE HORVATH: I am Dr. Joseph C. Horvath, 
Eko-Kompost, Inc. from Missoula. I take care of the 
Missoula sewage and surrounding communities sludge disposa 
of about 86,000 peoples' solid waste. I'm here at the 
invitation of Will Selser and would like to propose the 
following. The City of Helena has been presented with an 
engineering proposal, with six alternatives inethe plan. 
We would like to propose a seventhone, in which we take 
the current 15,000 cubic yards of sludge at the present 
plant. In addition, we would like to have a system put. 
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in with dewatering equipment and no digesters. Therefore, 
the cost would be quite less than any of the six alterna- 
tives. The clarification of the sludge should be done as 
well as air activation with thickening process and from thé 
thickening process, the sludge should be going through a 
centrifuge or more than one. Maybe a two unit dewater 
centrifuge system would work better to find out if solid 
contents couldbe raised to about 25 percent or higher. 
Then we are going to be able to enter into a ten year 
contract to take all the sludge. We would like to have 
absolutely no chlorination for the sludge. We have also 
here from Missoula the Bill Wheeler and Sons Hauling 
Company representative, Mr. Bill Wheeler, ur. They have a 
statewide license to haul any sludge or bulking agents int® 
my compost operation. Eko-Kompost, Inc. will be able to 
take care of your sludge disposal problems, not only the 
present 50,000 or 60,000 but the projected 100,000 peoples 
sludge from all around the Helena Valley area. We would 
also like to ask Helena Sewer Plant to accept cesspool 
sludge to be put into the sewer plant system. The cesspoo] 
sludge has many different kind of ingredients that we at 
Eko-Kompost Inc. can take. In this seventh alternative, 
Helena would have a savings of no digesters. But there 
could be one or two additional units of equipment than 
presently the plant has. These are as follows; a 
thickening device and one or two centrifuges. Then Eko- 


Kompost Inc. would take the sludge from the centrifuge 365 


days a year. If Helena will elect this alternative number 
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seven, we are able and willing to give you a ten year 
contract or longer. 

MR. HENSON: Thank=you, Mr. Horvath. As 1 
mentioned, his operation just came to light recently, and 
we certainly are interested in his operation, and will in- 
vestigate it; but I would also like to add to this that 
several composting systems have been proposed around the 
United States, and they haven't been successful. A ten 
year contract does not assure the City that it can get rid 
of the sludge. If something goes wrong and he has to 
break that contract, you are still stuck with the solids. 
I said that we would investigate your process, and we will 
do everything we can to give it a thorough investigation, 
Mr. Horvath. It is a good answer, a tremendous answer for 
the City of Helena and definitely worth looking into. 

MR. HORVATH: I went through all the analyses 
of these 18 composting companies that started and failed. 
I'm also working on long term contracts for my compost, so 
I got all my homework behind. Just for those who don't 
know me, I have a double PhD in Resource Economics, one 
from Hungary, and one from Rutgers University, and have 169 
volumes of publications. I have been composting the last 
seven years in Atlanta, Georgia and Missoula on different 
scales and received about 17 different licenses and permits 
to do what I am doing and have a tremendous market area to 
serve. 

MR. HENSON: May I interrupt, please. This 
is a public hearing. We are trying to discuss these 
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improvements up here. I am assuring you we will thoroughl 
investigate your process. If we can continue with the 
public hearing and any questions. 

WILL SELSER: I have three questions. What is 
the cost of the improvements -- the digesters that you are 
talking about? Do you have a rough figure for that? 

MR. HENSON: tethinkslteisein thesbooke,.1t 


is $2,366,000. 


MR. SELSER: And that is grant eligible, 
right? 

MR. HENSON: Right. 

MR. SELSER: Could I ask a question of Mr. 
Horvath? 

MR. VOGT: Yes. 

MR. SELSER: What is your anticipated cost 


to the City to put in the dewatering that is necessary 
to make sludge usable by your company? 

MR. HORVATH: My investigation shows that 
one company manufacturing the required size of a dewatering 
centrifuge quoted a price of $61,000 for one centrifuge. 
If two of them are needed, then it would be $120,000 plus 
the buildings. These centrifuges require between hep ecole 
40 horsepower, three phase motors. So we are talking abou 
with the buildings, maybe 200 to $250,000 inclusive of 
all building and accessories costs. 

MR. HENSON: His capital cost would 


probably be eligible too. 
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MR. SELSER: That was my last question. 







MR. VOGT: Anyone else? 





JIM LEITER: My name is Jim Leiter. On page 












VII-5, regarding sludge, last paragraph, you have 
"A dredge pump will be used to pump the sludge through 
a 10 inch pipeline to the injection site..." and later 
on, "The land at the injection site should be suitable 
for an application rate of 10 tons dry solids per 

acre per year..." Is that the quantity that the 

improvements in the system will be generating, so is 
that an injection site can be used over and over for 


a number of years or -- 


MR. HENSON: It would be three separate 









injection sites. I don't have the figure in mind 
right now about the acreage required, but we would 


have three separate sites and would rotate to the 






sites every third year. 





MR. LEITER: | And those three sites you have 





in mind would be able to handle the continual capacity? 







MR. HENSON : That “is “right.. “With “one 





thing you are talking about in mind; we do not have 


a site in mind. A site has not been located for 


injection. 









MR. MCHUGH: Do you have any ballpark 


figure on the acreage? 





MR. HENSON: I don't have a figure in 





mind. I just don't -- I want to say 180 acres, but 


I hate to bring that up because I'm not that sure of it. 
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MR. McHUGH: 


With the 180, just in case 


you are right, would that be for one site or all three 


sites? 
MR. HENSON: 
MR. LEITER: 
land for this? 
MR. HENSON: 
what has 
MR. DECKER: 
estimates in your -- 
MR. HENSON: 
MR. DECKER: 


MR. HENSON: 


figure and the $2,366,000 


costs. 

MR. VOGT: 
please, before you speak, 
reporter. 


JAN GERKE: 


All three sites. 


What is the availability of 


That we don't know; that is 


to be investigated. 


Did you include some cost 
rore-= 
For 


that sludge disposal? 


The cost of the -- yes, this 


I said did include land 


Is there someone else and 
identify yourself for the 
The 


Jan Gerke, HCC Chairman. 


other night there were questions raised about the long- 


range safety on the chlorination. 


I don't recall the 


question specifically, but you said that perhaps we 


could clarify it tonight, 


MR. HENSON: 


Charlie. 


There is a question that has 


been brought up by the governmental agency, the 


Environmental Protection Agency on the 


system that you have here 


and the decant from it. 


chlorination 


in Helena about the sludge 


There is questions about 
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whether carcinogens are present or not. They are 


present everywhere. The extent that this sludge has 

it, I don't know. A test would have to be run on it 

to determine it. Unless, Joe, do you have any additional 
information on that? 

JOE STEINER: No. 

MR. HENSON: I haven't seen -- other than 
an article that appeared in a newspaper, I have not 
seen any report, and EPA has not come out with any 
memorandums that I am aware of on that, and we cover 
the Federal Register every day so -- 

MR. MCHUGH: Getting back to the chlorine 
treatment of the sewage as compared to the bacterial 
treatment, as I understand it, we are spending $90,000 
just for the chlorine cost to treat that. Is that 
saving reflected into your cost or would that’ be’ a 


saving in addition to what you show as costs in running 





the treatment plant? 

MR. HENSON: I am not sure about the $90,000; 
that seems rather high. We do have one breakdown -- what 
page is that -- in our breakdown, we show a decrease 
in operation and maintenance cost of $46,000 a year 
for solids handled, and this decrease is brought 
about because of the reduction in the amount of chlorine 
that would be needed. 

MR. McHUGH: That is reflected in the O&M? 

MR. HENSON: Right. 


ARNOLD BRECTOR: Will you tell me what kind of 
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nutrient loading you are talking about that we could 
expect in the groundwater system if you used these 
fertilizer sludge distribution areas? 

MR. HENSON: If you use this as a sludge 
injection system and rotate your crops on it, you have 
to have a high nitrate crop. Corn is a good crop, 
however, this is not an ideal climate to be growing 
corn in. Several grasses are available that are high 
in nitrates and you'd be raising a grass crop on ne 
which would have nitrogen, which you are worried about 
in the sludges now. We would not anticipate any 
contamination from the groundwater from the injection 
system. I will go back to Mr. Horvath's program. If 
that would prove economically feasible, then that 
certainly would be the way to go -- to go EO MnLS 
compost pile, and he worries about getting rid of 
the compost. (LAUGHTER) 

MR. VOGT: Anyone else have a question 
or a comment? 

JAN GERKE: The alternatives and how we 
are going to implement the joint systems you have 
suggested. Could we have an explanation of that? 

MR. HENSON: There are three methods that 
we have outlined in the report. One Tea Chat.2 
metropolitan sewer district be formed, which would take 
over ownership of the Helena system and the Helena 
Treatment Plant, plus any facilities built in the 


Valley. Under that condition, of course, a payment 


iy 








a ies 




















A in 
Olives ow aad aude eniates ae nene ive a 
a Ne i ; 
Ssasis bens. ROX. os mkainice agave it: [ 7a 
Raa nobtudhsaakh edule somitas 
:MORMAH ee : ry os 


ri 


$3 "Oo BYyora troy SILI OX bes maseye notipetak — | 


a 
> 


apbule 6 26 2 bai» Sau voy ae 


ns A iQ ¥ 


Goto Boop « af niod mee headin oid B evn’ “a 
cn 
priwoxn od oF. ejamiio Cisebi ta sor ez atv craven oi | 
if «a - 3883 idetisvs Orns. gosesd texeved.’ nh axoe 
+ Rb ID £ Preiser od Db’ soy bas eedeutia ak | 
¥ ate woy. 6 kelw TEED leila eved biuow doidw 
tqioitas dog. bisow ow." yon eepbula eft me” 
. (at oct mex, “rediewheuokp ais noi nottsnimetaes 
TS =pOug.a ‘“dsevaok .2M e4 + Aes, oD {fiw I Wed aye 


Yadd nody.,eldiaes? vite: monet Svoxg binow Saas. 


7 
w 


oR OF yaw Srid+ed Sisow Yinistsso . | 


trods policy od ons eLigq. itu 7 4 


4a) : an 
rn 
(ABT HOA) ‘-taognos ent 
x ( a 
NOtoe wpe 6 2 ad oate estoyaa : TOOV. ~My. ti ia 
Ear en . 
& _ 
: : 2!) 30) eeomes: iliac 
; ads \ { 
oW wOod Oop #evidednsedis ent 


natn WAG ar Lt. : 
oved roy emeztays Jalopy add InomeLomk ot pakop os 
Stecdt to poksansloxs th& ever ow BL800.- -bosaspera: — 


| 
tend abodjem, oazdd exe exedt. 7 | orm eats i oe 
a _ 7 








( 





8 Jedd 2 ef® deogex 98 I: 


it Be 
Ne BRT oul 









ees bivow doisw .bemxo% ed. apbataih 
ge: Sa 
sole eit brs. naseys ennten ) 


71: gents mas en ig -, 
edt ait - | * 
cieauel ae a ee eg =a " ; , 


would have to be made to the City of Helena for their 


facilities. They could be operated separately, with 
Helena operating their own collection and treatment 
plant; a sewer district formed in the Valley, and then 
the City of Helena would accept discharge from the 
sewer district, and ratés would be charged by the 
district, and the City would charge the district 

for accepting the wastewater. The third one is the 
City taking over the whole operation and allocating 

a user charge out to the County. Of course, there is 
always annexation, which is a controversial subject. 
The method of how the district would be formed or 
how this system would go into operation will have to 
be done by the people involved in it. That we can't 
make a recommendation on. 

MR. VOGT. Does someone else have a 
question or a comment? 

JIM LEITER: What percentage of the total 
Valley population or study area -- total number of 
units does this 1100 or 1300 residents cover? 

MR. PECCIA: Teh nk wie Serougiiy wnrec— 
guarters of the population of that district. 

MR. HENSON: So 1100 is three-quarters -- 

MR. PECCIA: T ‘think it is approximately 
three-quarters; I don't have the exact figures right 
here, but as I recall, it is somewhere in that magnitude. 

MR. McHUGH: And that would include 


Fort Harrison and the rest of the Valley and -- 
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MR. PECCIA: No, that just includes that 
zone in the West Valley area. 


MR. VOGT: Anyone else? (NO RESPONSE) 


If not, I will close this public hearing, and I thank 


you for your attendance. The facilities committee will 
meet to, particularly in light of this new disposal 
system, as to whether or not we will have further 


public hearings on this. Thank you. 


(HBARING ADJOURNED - 8:50 P.M.) 
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igen Existing Wastewater Treatment Facility 


Recommended Construction 


2 Miles 


EXISTING FACILITIES AND 
RECOMMENDED IMPROVEMENTS 


FIGURE 1 
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